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1> 



^ ^-7>*|-7l tb -S"^ ^ -g-^^h fl-i ^ S^liE) (Thin Film Transistor : TFrHrJL 

«H^7l^- 



TFT 9$ ^Ejw. ofljse^ ^ o] ^.q. ^ofl flo^fe, TFTSj 7^0] m. ^=-ofl ^a>^-§- ^ 

TFT21 ii-£^jAHf >\%*\ 3iHL ^l^-ofl °l&ltb ^-Br, ^ TFT* 7}*H 

tj- nfl^- ^-Al^ofl q*}^*]*) &7l uj^ofl, IFF* ^-g^fe AlJl°| o] £ -#Efl£. Al^t^ 



2] #e]^eis.^) 0.3. ^sq<H ^>^d°fl ^^^n 7Vs.s M-?Hr?ti m^s^ 3°1 ilst^©!^. 
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1^2] 711 a] 



2r A o V ^MHH ^A>^14 -§-^A}ol 7}1S 3#«T afl^7l#^ n^-aig, o] Q £o] n]^ 

SBi^l n'7fl^~a-5Hl ttfs- ^A^oiq- -§-^Ajoi B fl>a 7>^?b Zf Bl7ll^ <3<*£ ^Tfl £4. nfl-g^ jj. 

^ 3)^151 nl^S}-7> f^tt 371S1 ^2} -§-^=^ ^1-<>| tffe ^A}Aloiq. -g-^ofl ^J£$. 5.3^ 

-¥-<^Hr 3°) ^ft*>7fl €431 *>fe- *a|3M o^i}. ZL51J1, f^-?V ^2} -g-^=c»l "gol^Tiq-, ^Ajolu} -g-^ofl ^ 

^SHS^Jl * r fe &*)13°1 ^^.q-. ^, nlAfl s^o] a^s, j^fl^SH n^.^ ol ^ ^ 3^ <£^7} ^31-(fPitt{fc)*r 



£ A o v #^> ^1^# #<&«H °l-f-<H3 3^SL, S)-^ 711^^ fe^ir -§-aH *M -g-*g=°} ^cfls. ^ 

3 -§-^=21 3*)i)^: ^ 5^, a^sa^ n^S7> Ai#sH 5^ ji^-^^ shv xa^i- 7}^ #7} ^ 

£ It^Q 371 %n ^71 J*** *W>7l ^«flAi, 71^^, A^S. J5LA>*>^ ^A>Aj ^ Cllol^Aisl-, tflig- ^A> 

Al ^ CflolEjAl^ »VBl- 5^1^21-, S fl^ Uj-Uf E^Xl^El^l ^4=^ Sl-i 3^4, A o V 7| Sj-rfc ^^-<H] ^^2]^ 

slfe ul^ ^i^^ -8-^= It^s], Aj. 7l ^AVAi^i cfl^ ^Aj^g ^itbcl-. 



^- HMS] ^71 ^ofl nl-a^, -§-^ ^AVAjofl nflgfl (^^cfl, ^> 7l)7-ll5M) 3# ^^=1^ Sii, 

3^4: ^^-=1<H Sl-i ^ #5)3. 5)^ ^ ^^1# -g-^ ^^-4 sflig- S]-i -§-^= ^i^-ofl -B-^^ll^ 7M 

cfl^ »fl^l€ ^3 3^3. slfe 31$ 3^ -§-^= i^-tb^. nl-el-A-l, 7l^Aj-oflA-l 2-°} ^a}.*}^ 

^^1^ ^^^11 ^aj € ^ -g-^ ol^oi] cfl^= ui)*^ jt^ ^-q^ -g-^ ol-g-*}^ ^fl'S- ^A^oH 

^^Ife <S^oll ^3 -§-^* ^*>^ 7>^fl^cl-. 61 ufl, ^^tt afl^7l#4 ^1 3^"(^ -§- 

^#)4r ^Ai^ 7>S.S. q-^*>7ll aflAj*V ^ 0_ 7 V &7) Ufl^-o!!, gfltg. 7>S.S. 4^*1-711 HflAl^ ^A>Ai ^ H3 

-§-^= 3^"(^ -§-^=3)^ ^^o,] q. ul7 J|^L ^elAl ^o>t gel-, a, ^^AJ-oflAiH^ #<%^ ^ 

-3^(^.^.A15* ^AVAi^l -y^^.^ .^^711 ^AJ S >^ %<%.£{M-2t #&<2\L7^ '«§<$-t #*te*\& 3 8 3^1^ :§- 

^ 3^(^^r -1-^3)01 Bfl^l 7>^tb ^Jofl Aj-cflaj^^ ^-3j -§-^ ^cflAl7lfe 7}^n#V±. 

4^1, A1S.# ^Sl-fe ^ofl o^gfl ^A}AlOiq- ^°1^ -g-^: ^^-(^^- -§-^Al)o11 £3^* ^<^«> 



e thin - film transistor) 7> <>| ^1 c)-. 

^^21 #7l %n ^121 ^jEfl^A^, Aj-71 ^B}- E^^A,^^ AJ-71 ^A>AJ^ OjJjL^ ol s^^^ ^ olH 

°1 %Efl<Hl nq-a^ > 71^aj-o 1 1a^ ^-aj ^.^=ol ajf, sja^ ^A>Aj^. ^.^ TlHe^o} ^ S.^^^^ ( bo tto 

m gate thin - film transistor) 7} ^cH^l^. 



*7fl^-*1 ^2002-0026193 



©i ^eJHI t^a^, oii?icfl 5E«^£| t-e^el^-, ^ ^ £^ 9!^ ^ 

*l~a* ^ ^ e^^^^o) TflolS. ^^^oH] «fl*l€ €^.°-3.>H 7]*tfrefc 

£fe €■ ^71 ^15] C^S. ^EfloflA^, ^-7] «Vn^ E^^o] ^ O] S Aj. 7 ] ^>-*i^^ Cf^ £aj 

©1 ^Efl-HI nfl-a^.-oflStfl -£^3 1-5] ^e] 3.^, =-4? ^ ^g-nj- = o. a o^O^fe. 3)^ af^oj a) aj £ 

^«)J= 7}*H ^4f€ -S(A) ^K V £] Tfl^E aj^-O] ZJ- ^ 3^)^21 TflolE ^O^Aj-ofl Hfl^^t)-. 

©1 tr^e^, ^A>AJ21 ^<H| Hl7B^ ©l-g-*M ^3 -g-^-g- ^rl-«H <3^<>1 tf *i*lth 

2L^r #7) W #*\2\ tfHE ^^HH^, A <M ^3 -g-$=£ -*7l 7l«^ofl^2l #7] ^A^o] o^^ltt 

©1 n^a^, ^A>Ai2l *>^ofl m^zf. o]^t}c^ ^a) -g.«ff-g. ^ ^^o] -j^ali}. 

€■ ^S) ^7] ^o, ^.s. ^EfloflA^, Aj-7) ^a} -g-^ Aj.71 7l^Aj.^^21 Aj- 7 ) ^0]^^^ ^3 

€■ tt'SSl ^71 ^-*V ^]2] ^ ^EfloflA^, A o V 7] ^2) ^7} 7}%^o]}X\$] Aj- 7l ^olE^^ A o V 7 ) ^A>^ A^o] 

^ -§r^.-k ^*<h ^ m°] •a^sa'q-. : . ' . • . :. . 

71 C|WE]#4 ^- 0 Jt!- 

o] ^Efl^) n 1 -a^ > o,]^^ Al( 0 i^l^-)H]- ^-o.s. ol^^^ ^01^1^4 ^.oj^ E a1#^a. o]^^^ -g-^ 

^ ^7) ^12) cfs. sjEfloflA^, a o v 71 $ ± ai^^ -g-^ aj^gr aj-71 2.^8 ^i^^ -§-^= ^-#«>11 ^ 

^2] ^71 ^12] ^efl^A^, Aj-7] S).^ a]^^ -g^ Aj-7] aj^^ -g-^ ^^-2] *}*H1 Si 
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o] ^Efl°fl tcfa^, 3-7} Q± 3$)^ 37} JL>§ -g-«£ ^o\] 5*7) ufl-g-°i ^ ^ «v 

S^^l^Ej^Sl Sj-dti -g-^= 3^?-§-, a^I -t- ^~$r 7i*H 9] 37)3 23. 3^ ^ SX 

ofl ^-s.^ ^ o. wvq- E^iEH ±s>)3 z\}o)Z}±r °3<>)3^. 

#7] %n ^ qnWt. 37} S^i 3*1^: ^71 7l^MH3 37) ^A^o] ^ofl 

5U>}. ■ 

&WSi\ 37} %n 3*)% Cf§- ^Efl°flA^, AJ-7, ^ q. 7] ^-7>*M ^71 CflO]B]^ofl nflS^ 3% 

o] ^Eflofl 4a^_ 7l^oflA^ jl^ 3^i^ -%-^3)^r^}3^3: »}^3- $}°}i33*\}S. <Q*\}3 23, 3 

^*hb ?H1 3*B 3 7fl^ <=§^ \£*}^3 jl3 3$^ -§-^ ^^-(^ -g-^)<>l «fl*l 7>^tb 

1^3 37) %n 3*}S) ^^HH^, <»7l IL^ -g-^ ^^-ofl 3^S}o] S}ZL, 37} 7}#3°\}3 ^EaJ-oj 

— ^J- SE^ 3*} afl^EH, Sp 0 v &3 4^ ##3- 1*1^^ -§-^* ^ ^wltb^. 

^-21^^ Sife ^ siS-M-^-f- ^s-g-^ ^ ol-g-^H; ^ Hfl*lslfe 

0)2)- ^l^infl tt.n. l-al^el^-^- ig-2.3. ol^-«H^.ji-5E«: ^Hd°fl: ^ ^-Slfe -g-.^^. 

^ o) ^EflolH^, ^7} -g-^Ai^- Aj- 7 ) 37^ ^ 3^$r Cj-* S^iLS ol^^c-l^£ ^-^W. 

o]s}. ^-ol ^^*>^, ^^cfl n-g-^ #5l^e)s.^- ^-23. ol^^^l^i ^A>^ofl ^3-^ -g-^Ajofl 

3fe -g-^ ^•Sllaj 1^ 3I-§-^ l-^Aj^3.^ ^o}cf. 

^ t^Sl ^71 ^ ^*1SI ^EfloflA^, Aj-71 ^1^^ -g-^ 3^£r 3-7} ^ 2.^1^^^ Aj- 7 | Sl-i ^1^- 

AVOI^) 7fl^'5>fe- A3 ^Aj-O) ^^Hl-olq.. 

31 ^*Rr ^^(^-^ «ll^<H*)^S.Aii 71 ^Vtq-. 
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3 S3333, 33 33 S€3^33 ^AVo| ^#^0) 3333 33 $\o]t\#o\} e§<*°\) 3^5^ 

3-£ 3332, 33 n± 333 33 ^33 JE333 33^3 33 HH333 ufl-g-Sl-b "33 3 33333S 
¥"333. SE3 33 n± 33"3 33 3 *§33 c^o} ^^Jf^ ^-7) =^333 nfl-g-*}^ <$<*o\] ^£|33£ ^ 
333. 

33 33 3333,3 333 51333 3333 ^33 £ fe cflolel^oH z}- 3^2} Wl7fl^- 33 tflofl 3*)^ 

3 =r 33. 33 3333 33 7fl3 333 §33 &3:E 

£ ^33 33 33 3*12] 3€- 33333. 33 #3% 33 333 33 ^A>^ ^-71 Q± ##% 33 # 

^4^H 3%33 33. 



^Eflofl ttl-e^ ( Q± ^ 33 3^ 33% 33 333 ^A>A} A>olofl fe ± 7§ ^o^S. sq fe JL^ 33% -§• 

3 333 3%33 3.3 nfl^ofl. ^ ^o^A -g-^ ^ofl 33 333 -§-ig= 31"33 ^A>^ofl aV^fg: 

* 333 33'3(S, ^>-a°fl 3333 33 333 33 31^3 ^]«fl 33% 33 333 333 

33 3)3 £33, 33 %3 333 =^333 33 ^%33 ^3 ^fl'-g-ofl 33 3-^ 33* *r 5U^1 33-3 

3333. 



£3 3- *33 371' 33- 333 33 fgefloflAi^, 33 n± 33% 33 333 33 i3 33% 33 3^a.3-£ 



o] t^o]} iq-a^, SH£ aj ^ofl m-e). 33 3-333 n± 33% 33 333 7>33 %°ll 33333, 3-4: 

33% 33 33 ^ ^r33 333 7M33 #3 ^^b]-21 b}- <a^§at <*l^a ^^711 ^3«>^ 0 o^>3°11^3 

-§-^= 3tb 3^%% ^333 33.7>^«fl33. %, °1 ^«3, 3^3 3*Bflol3 ^ 

3-33 ^333 -S-^: 31-^-1- 33 333" -^3* =r 51* 3£S 37fl 3£% 3333 %3 ^333 ^4 
333 33. 



S3, 333 2.3 33% -§-3= 33^3.3^. £333 f ^^(fel-a^^f-)^ 11 ^ A ^333£ -¥-332., 3 
3hfc3 7fl^ <^3* ^333 33 M13 333(2-§-3 ?%3 1-)* 33333^ -¥-333. 

3 3-3 3 33:33 333. 3€- *i3^:3^,:33 3i3..33%.33 333 33 xfl3333 33 3^ 33% 3.3 . 
33 33<H| 3%33 33. 



ol tgeflofl xri-a^ > ^ ^ #<#3_ ^± 333 3333 33°11^r ^3 335. 33 2.3 33% 

33 333 3%33 33 Ifi, 3^33% 33 3%°11 3333 33 3*3 33 3#^°fl 3*11 3333<>11 3 
^33 333 33 3(5&, 3333°ll 3333 33 3-1-3 33 3!- 5 jH 3«M 3^ 33% 33 33°fl 33 33 
333 33 3)3 ?i33, sfl3 %3 333 3333°fl 33 3%33 3^3 333 33 3-3 13-* 33% v 3 3 
3 d 3333. 333, 3 ^33 3 = 3, ^333 33^ "^3^3 333 33333 333 <^33s %3 3 
33 3% 3333 333. %3 333 33%3 333 E£t 3 33. 



S3 33 3 33 33" 33 3 3€- 3333^, 33 34: 33% 33 333 33 23 33% 33 33^.3S 
33 33333 7>33 %3 3%33 33. 



o] sje]H) trj-a.^, spy- Aijiofl oj-Ei- #3 ^*33 34i 33% 33 333 33333 7>33 %3 33333, 3i 



- 6 - 



?7fls.*l ^-2002-0026193 



2} ^Ml* -^ u o V *>^. 



Aj. 7 | ^A}^ #7] Q± Slfl-^.* 5 * ^ *>°H *** i^ v *>aL. ^> V 7l 7]^°^ ^0]^^^ ccfS. ^cdofl 

>M A o V 7l A o V 7l S^^^-g-^^ 7,>oH] 2J^^ JjL-g~§- i^-tb^. 



Ol ^Eflo!] tcj-a^, 7l#^H =^RH1 «W "S^l 5U°Hfe ^ 5)fe ^ 33^f -g-^ ^ 

^21 -g-^ Tl-I-^l sit!: *J-«3*-& =r 51^-. **H. 71^<h1a-i dHBl^i tcj-s. cgo^l ^ 

51 -g-^ ^-¥-£-°l OHE^^ 31-4: -g-^= A}<>1 ofl aj^£|<H ^71 ufl^-^1, ol <§&o]} oJo^A-l 

fe c-flolE^ ^ Sl-i -g-^ 3^KMH21 -g-^ 2}tb SJ-*3J«* *r SU^h 



<>1 IWHfe, ^71 ^-A}^ ^ cg^A^, Aj- 7 | ^.^ ^ = ol AJ-71 -B-^^ll^* 7fl^§>^ ^ 1 

^ *11 2 £3^21 tb^^S tM§3<H o}^ gc^ ^j-71 ^ *}<^ -g-^ a o v 7 i *( 1 2 H^i^5l i}€-^r 

^.5. $1.2.^, £tb A o v 7l cfl^lBlAiofl oJ-S- cg^^A-l^, Aj-,7] ^^1# ^-^= ^i^-ol Aj-7] ^11 1 ^ ^1 2 £3 

^21 ^Elol ^ ^71 JL^§ ^^1# -g-^= Aj.7] ^ 1 ^ ^ 2 S^^l-21 ^^S. ^3*1 



°lsl- ^-°1 ^^*>^, ^}^o\] ^l-^d ^ si-i -g-^= *}oHH°l -g-%= ?11-^<H1 sit!- ^ v< ^ 

^ ^-ah| ( c-iioiElAi^ tq-s. <§<2HlA-i-b cfloiE^ ^ si-i ^^1^ -g-^= a>c»Ha1£1 -g-^= tHI-^ 

ofl s^t!- ^ Stlfe ^ol «12^ ^^l-Tfl ^<^^lc)-. 

fe ^71 %n ^121 cl-g. ^EfloHA-lfe, a o V 7 | 5).^ ^ Aj-7) JL^§ -g-^= ^^-°1 tb^fe 4 

-g-S-g. Aj.^o1|Al Aj^^Sl-^ t!" ^21 3^.3. ^l.^-Ol^lcl-. ; 

°1 ^Efl.^1 14 = ^; ^ «S--!8 in.^ ^1^1^ -g-^ ^.q-si: ci-^^^ ,^-*wiai .^iH^^l«>fe ?>■ ^sj 

^^-jo^ 0l^-ol^7l t^^-ofl, 7l^Vofl °Xo]*\% ^-oj ^^o^s. ^.cf fe ^-2} -8-^-i: ^T-^^fe ^^1 7>^sfl^lr+. 
°1 ^Efl°fl^^, 4 V 7l -g-^ ^^-°1 ^"71 £>i ^^1^- -g-^= Wl^l -fflH^^l^ tb ^2) 

ol^^lcl-. 



°1 ^Efl^l^fe, ^ ##3. 51^ Sl-i ^1^1 ^ -g-^= €^1S. H)fe 31^8 ^^1# -g"^ ^^*>fe 

tb ^-S] ^^-ofl SlSfl ^-SH^i ^3*1=171 nfl^-«Hl, 5l-i -g-^= Sa^^^ ^^1 ^-^ol ^-^= TH-^ofl 21 

«H ^ ^Aiom- c-iHbIahi oi^iTll ^J(S, ^^0^- c-fl ol e) Ai ^ ^oIa^ ^^1 -g.^ t1# 

^ofl 5lSfl ^ ^^1* -g-^ "l^lTll 5J)fe ^<H^, «ll^ -g-^4 ^Ai^] ;g*l ^t}^ ^ 

a 21 ^fl-g-ofl ^tb s}-^ <i3}-l- 7^v§ ojj> H jg_ -^els}cl-. 



^- t^21 ^71 %n ^121 c}s. sjEfloflAl^, ^v 7 ) -g.^ ^ a o v 7) ^ ^cq^. ^.^= ajols tb 
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2] #7] #*isi tq-g- ^EfloflA^, ^-7] 2>%^-§. ^ -g-^ ^^g- :n-g-* a^-tb^. iiq- 

^•All*}^.^. ^l?lnfl Ti(El^), Cr(3*), W(^^), Ta(^l-#), Mo(l"5l a.^). Pb(tf) ^-S] al-§-^ ^§ 



4 -g-^= 3^ £fe &± 334 -§-%= 3^.2.3.4 3 7l^£ ^-^S>7l) ufl-g-ofl, ^T^-b jl^ #34 34 SEfe 4 

i 334 -g-4 3^-4 3«U3 343 £344 34 t£ 34 3a44 34 42 

a ^12: 4444^ ssw4 Ffl<&3 4344. 



3L4, °134 44 444£- ^434 ^^Rr £344 0H334 5134 3*334:SL 444:2, 

3H334 4^Rr 51344 sj-i 344 4 A <34fe 4«H 

*] 4 v 7l rt\e)K\& ^ ^"71 ^ H€*l^^r A o v 7l 7l^ofl^ ^^^^s. ^ ^ 

£ aH 1 <8 ^ # W ^ -^^>^. 

t& ^"71 7l^ofl^ a.o> Aj-7) uv^. e^xl^^S] ^HS. SflDfl ^^-1: Stt £^ ^>>^o.S. ol^-^^iq-. 



7l^£ ^-^«>7l) nfl^-ofl f ^71151^ JL^ -g-^= #± &$)^ -g-^= ^^<r ^^*>7l ^Sfl ^-g-Sl £^ 
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0 l*r ^*>^, St^HMM- Sfl^ #7) %*J- ^#7} ^E^^ ^ (multl- panel pro 

jector)* ^*Kr 3 ^ -¥-4«fl Afe"* 3?1#°1 *W£ a}**^ ^ .^£.3.^*1 

El|olElA} 5E^ ^ H^^)^21 i#»lH StA]-^ o_S.M), Sfl-g- #71 #*\<H ifl^-ofl 5tf<>M2l M|# ^-A> 

%°1<4 4^ SVA>%-ol >|HjsKr 3* Jl4^^S. *1<?H1 * 0 V#^- 4, <£t}. 



£tb ^ £Ml2l 71)^- <3<*# ajc^c fl-#*H? *}%^, *&7\ 7l^Vofl^ AJ.7) 4^ E^^^El^ ^ 

^, ^71 ^>^* 5fe tH^3 #^gr -S-71 W ^ ^7) *}#^ fOr^iLS. ol^xl Ji, ^ 

^>^^ Aj-7) 7l^o1lAl 3g^#Jl3. ^.*> ^"71 *}%^2] <$q±3.1f-t\ W\Z\^J2-Z\ &J£^- 



°1#7l nfl^ofl, ^1E]^ jL$ #41^ -§-^= #^- S±r #3«r -8-^ .^^*>7l 3^ #-§.9 3}^ 

7l^ 0 v^l <yA>tt °Ja>%o1 ^ ^>%^^ ^^^s.^ wl^q-^- 2 r %^-°flAi 1M}% V £^, ^ #71 
^^121 m^-ofl 51<>)Ai ^ *A>^oiq- q-^ ^a>%oi n^ofl «j-xi^ ^ 



-& ^^21 #71 ^ ^-^1^ 4s. ^Efl<Hl#^ ( AJ-71 Sl-i #^ 4 v 7l ^ e^)^-^^ HtHl«?l 

°1 ^Efl°fl ^ H€#^&|S1 Heflql £#^(^l#cfl. i-el^el^^-)^-^^ <a^- *g 

sfl^^^l# ^^<H1 S}± #^1 ^A^ S^i #^S. 51^ S^i -g-^ #^-§- 

#^1-711 ^« ^ 

^ ^^:#7i.%^- •wjw^^HAife, ys-7usi-4i #^--§-.^,3i?ih£- Ztt^ti^s.^*):^ v . 

°1 ^jEfl^l ttfs^ > ^ #^ ^§>.fe i#^-(<^l?icfl, ITO(Indium Tin Oxide) ^-)^S.^-El ^i^r°LS.^, afl 

^r.n± #^-°l! ^^a^ ^± #^1^ Slfe 3)-^ -8-^= #^-# Hl5L# #-^>7fl ^*^r 

^ ^ olE^ 3V^. ^ q^ ol^ q-g-ofl ^tg S> ^ ^AHIS^-El ^Sfl#C)-. 

£ l^Sr ^ ^21 ^AHl 121 #71 ^ofl °Xo]A\£\ ^ ^Al <§«^- VflSSJ^ ^aj-o^ a.^^ ^ofl 

°>^# 4^ iAV, «1)# ^-£1 -§-7} SIS., 

£ 2^r AJA^I la] #71 ^Hl S1<Ha-121 c1He1#, ^A>#, ^± #^- ^-o] ^a^ xfx ^^o] 7]^^ <y 

£ 3€r £ 2°l A- A- ^^i, 
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£ 4^ 4M«fl 25] #7l a<H^2] SHIM'S, ^>M-#, s^i #^- TFT -^H <&Mi3 

£ 5^ £ 4°11 Sa«H^21 fi £1$ 4 ^ S^l ^# -g-^ ^*>fe ## 4-4* £A]S>^ £Al^o1 

JE 6£ ^*H1 33) #7) jg-^ofl floHS] cflo}^^, ^}#, ^ #^ f-o] TFT <H 31 °] 7)#3 3^3 

5L 7^ £ 6°fl 5a°H3 *°fl £m ^ *3 ^1 ^ ^# ## 4Efll- £#*Hr 5L4#°J 

#<dJE, 

£. 8£ £ 621 X-X' 
5. 9^r JE 62] Y-Y' 
S. 10-Br 5- 62] Z-Z< ^tlJE, 

£ ll^r 41 *H 42] #71 4*H1 $1<>H3 3HEm ^}#, Sj-i #^^-c>l TFT <H3M 3Mi3 

£ 12£r £ 5a°H2l €-<9U= *°fl 2)«- ^ f^2} #31 ^ #3 -§-^=* ^r*Hr £A|aj 

# 

£ 13£ ^#°il 53 #71 4*H1 5*^21 c-IHe^, ^}#, #± #^ ^-o] $43 TF1 ^efl^l 7l#3 5^3 

£ 14% £ 13<i $a<>M3 *°fl 2]t!: 'zf %-2] ## #31 % -g-^-t- ^S>if ## 4Efl» £.*lSRr £<*}#. 

# 

£ 15fe 4#°fl 62) #71 5ti°W3 3He)#, ^#-#, 31-^ #^ ^-o] $43 1F1 o^jo] 7 1#3 SJ-4i3 

£ 16£ £ T5°A. Si.^-^ .^M.^-sHt^-t^ #-7)1.3? ^*>fe;4*-4#«-^l«F^-£^4 . 

# 

£ 17^ ^AHl 73 ^ ^1^1 5JolA^2l HW^#. ^A}#, Sl-i #^-^<>l TFT 7l#3 3±±S>) 

^#51, 

£ 18^ £ 17011 5i^^3 2^Efo| A %2} ^ ^ ^3 -§-^=1- ^VEflfl- J=A)^ £Ala} 

£19^ ^^Hl 8 3 #71 SH^Sl cflolBl#, ^>#, ^ #^-^-ol T FT ^bH^I 71^3 

£ 20^- i 19ofl ^<H^2) ^ofl 3*> zl- ^3 ^-^1 * -g-^ ^T*Rr ## 4^* S^l^ 

£21^-4^Hl92l #71 %^4-^Hl 5^*12) cllolEl#, ^A>#, ^ #^- ^-ol ^ 4 # TFT 311 °1 7)^-3 ^3 
^#£, 
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. £ 22^ £ 21*11 5fl°H3 **11 sua- 3 #3 ®n 9i ^3 *** ^*Rr 3# 33)* £^3 

5- 23-& ^Alo| 1021 33 3*H 5fl°H2| MI3 333 ^ ^ 1 £^Mr TFT <H 31 3 3^: 

£ 24^ -^H ii2] 371 %n 3*H 5U333 ^A>3, 33" f-3 ^3 TFT <H^°1 7133 3^3 

2E 25-b 24*11 $}<>W3 §3B**ll 21^4 #21 3^? 331 £ ^2} -g-3* ^3fe 3# ^6fl» 51*1 *Hr £33 
3 ^5.. 

£ 26£ 1221 ^71 33 #*H $1333 ^>3. S^i 33 #3 XFT o^o] 7)33 3^3 

^3i, 

£ 27£ £ 26*11 &°H21 **ll 33 3 #3 3^ 331 3 ^3 -g-^ 3# 3-Efl.f. .£331=. SA 1 ^ 

o] 33E, 

£ 28.gr ^H 11 33 "ti A l °fl 1221 «^}<H|« 33^ 

4 

£ 29^ ^ AH 1321 371 33" 3*H 5lH*1 3 3H*U3. ^A>3, 3^ 33 ^-©1 ^Ajjg TFT <H 3)1 °1 333 3^3 

5L 30£r JE 29*11 3<H33 ^-3*= **ll 3 3 3 #3 3^ ^31 * ^3 -8"^* ^^fe 3# -tf*8» S>l*Rr £.33 
3 33E, 

£ 3i£ ^3*4 14 2) 33 33" #3*11 5d<>H3 mi°13*i, ^a>3, ste 33 ^1 ^33 TF1 - 0^3 333 3^3 
33.£. 

£ 32^ 5L 31*11 3^3 ^ofl 33 3 #21 3^ 331 ^ ^3 -§-3-fr 3# je33^ .^33 

3 

£33^ -a ^H 1521 33 3^#*H 5tM33 C-IH33. ^a>3; .33- ^§-3 ^€.TFT.°l5lM 713:21 
• ^^S, :. .: ' •. -',-:.,; •'.:•. :-•.>:-• - -r:. ..■ : :. •• ... . . ,' .; . ■ ■ .'. . . 

£ 34^ £ 33*11 5U3321 **11 33 3 #3 3^ #31 ^3 -g-^-i: ^-%3fe 3# Aj-efls. £33^ ^33 

3 

£ 35fe Aj3^i 163 33 33*11 ^6133, ^a>3, 3.^ 33 ^-oi TFT <Hell3 333 3-^3 

£ 36^r £ 35*11 $a3321 ^-3H 4*11 213: 3 #3 3^ 331 ^ ^3 ^^3fe- 3# 3Efl» 5.3 3^ cAia} 

3 33£, 

£ 37^ Aj3«m 173 33 33- 33*11 5I3A13 dH33, ^a>3, 3^ 33 %.o] XFT 6\qo] 333 3^3 

3 §3£, 

£ 38^- 5 37*11 Si^Al*! ^ajs ^.on 33 3 ^3 34=. 37^1 3 ^3 -§-3=# ^^3^ 3# 3-efll- £3 3^ j£33 
3 33£, 
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s. 39^ 33^1 183 33 33 3*H S1333 3333, <^33. &± 33 1-3 *333 tft ol^l^l 3321 s^si 
33.£, 

£ 40^ £ 393 3333 ^3 = *°fl ^ t!r 3 33 3 ^3 -g-^ ^^Hr 3# 33* £33^ 

3 33JE, 

i 4l£ ^ 33°)12| 371 ^ofl °)333 TFT 3 5)1 °1 3## ZL $W *J 3 3 3 33 3*11 3)3 71*^ 

33£, 

£ 42fe £ 4121 H-H' 335.33. 

3333 333 *J31 

33, £ HW* 3333 33 333 31*1] ^AHin>q- ^cfls. £3°ll €-333 3333. 333 3 33°ll 

fe- 3321 371 33 33* °J!3 33°11 333 333. 

(33<HI 1) 



3- 333 33°*l 1<* £333 371 33 333 ^ofl tflsfl £ 1 vfl^l £.3* t2S}°l 3333. £ i£- 371 3«>- 

^lsi SH8- S3 ^*Hf D |e^a 4-^6] j^ofl flo^si ^ ^ ^ = <q ^-7} 33. 

33. £ 2^r 3)333, ^X[# t ^-o] TFT 3 all °1 71**1 33. 333tt 3=^21 3^3 33J£3 

^. £ 3* 2. 221 A-A- 33-£<>13. St!", S. 3<H1 333 ^r, 3 *33 3 ^fl* £33<i3 33 7>V3 3£21 3 

7ls *>7i A *33 3 JMKi* 3 e.7fl 3s. 5U3. 



£ lofl 333, £ AjAl^ofl ^333 ^71 ^ ^121 S3 <33# ^33^ 3)3.3^ 333 3*r3 

3^ 3^ 33(9a)3 Sfl^ 33(9a)* *11337l 33TFT(30)7> «g333 3^, 33 3^7> ^3fe- 313 
33(6a)3 *H3TFT(30)3 4i^l #7l3iL3. 3^33 33. 31 3 3 ^ ( 6a ) <H| 32J3£r <&2. SI. S2, S . 
n^r ©1 *3cflS 3 ^Hli ^^-3tH3s *\s. 333^ ^21 313 3 3 (6a) ?1 3 °11 cflgfl zl#33 * 

^-*>£s ^-^33. £3, TFT(30)3 Tlloieofl ^A>Ai( 3a) oi ^7la}AS. 3^33 aiJi, 4i33 333°fl 

3, 3^33 (3a) °11 1^2)'^ ^3 33: G1.-G2. •■, 'Gmi 3 ^.3^5. 3. ^33 £.s.-3-7>3£.^- 33. 3 

i 3 3 (9a) £ TFT (30) 2] H333 37l3-°S. 3^33 SfljL..iflS 4:33 TFT.(30)* .<a3 '7.1^:^ .ZL.i33 ' 
* 3fe 33 3«(1 3333(63)^13.^3 : 5-^-3fe 33 33: Si, S2, -, Sn* ^321 333^13 3^3. 34i 3 
3(9a)^- 333 33 33 #33 33^3 ^3°11 33£ ^3 ^1^3 33 3J: Si, S2, Sn^r cfl^= 7l*(^f 
3)°11 ^33 tfl^= ^^-(^#3)33 33<H13 33 3?i 3333. ^3^- 37>3^ 33 3*« 33 333 «11 
%to]q- ^A-i7> ^fl-sl^ ?H1 21«11 ^2:33 32 S3* 7>^-s>t)1 tb3. i3el S}-o]e °h33, 37>^ ^3°ll 
33 333°11 cfl3 f-33-3 333^., i^33 37>^ ^33 33 °J333 313 ^M3r3 S33, 3 

3S.3.33 %q 333.33^ 3-3 33:^1 3* ^^^es. #a>^c1-. ^71^, -B-*i£ ^ aj^ 7 > 212 

sl^ 31: 33 3*113, 3i 33(9a)3 313 33 3°H1 333^ 33 333 3^3. ^-3 33=(70)# 3333. 
33 3 3 (70) TFT (30) 21 HAl °J3 3 33* ^^-33 333(300) 333 3333-fr 7fl^*V^ =J3sl3 33. 



£ 2°fl 333, 33 33 332) TFT 333 3^A o vo 1 ]^' n iiE^^ ^-^-o_^ ^2) ^-^tb 3i 3 3 (9a) (333(9 
a-)3 3*11 333 333-^3^ 33)3 3333 Sli, 3i 33(9a)3 ^3(^«)3 33"i 333 33 3333 
(6a). ^33 (3a) 3 3333 33. 
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£4. 4£44(la)<^ J&444 44 4^-2.3.4 44 «ge? 0.3. 444 4^ 44(la')4 444^4 ^r44 ( 

3a)ol Hfl*l£H 5ft Jl. ^r44(3a)4 44^ 44°-3.4 7l^tt4. 44 £0), ^44 (3a) 4 4444(6a)4 5L*HKr 
4di44 44 *1|\g Cla')°fl ^44(33)4 44S. 44.2-3.4 44 »114€ #± ± 4 4 -§■ TFT (30) 7> 4^44 

584. 



£ <a*HHH-b, 444(300)4 £444 S4 4J13 444 avsj. ^XMJ(3a) <$<*6\) 3*j ^44 584. 
34 444-*3^, 444(300)4 444 (3a)* 44 4444 £-444. £ 2^ 4 o] 4 ^ ( 6a ) 4 5L444 4 ?H± 
S.*m 4444(6a)* 44 34^3 44 *#44, 443 *(84)4 444^ 7fl4i7> 4=4 444)44 4^ 

(neck portion)* 444jI Si 4. 444 (300) 4, 444 Ti, Cr, W, la, Mo, Fb 44 IL*4 44^ 

i44^, 44 44, ^ v 4\ 44 4444 H, *4^44°lH, ^Iti 4*4 4 1-.2.3 4 -¥-4 4 4. 



£ 2 4 £ 3<>fl £44^ £4, 01olE)^(6a)€- 444^(303)* <S-7fl4*r 4°11 44) ^43 *(81 4 82)* 4 
44, 444 *444^4°-3 4^44^ 4£4#(la)4 al^£ ±i 44(ld)4l 444 0.3. 4444 5ft 4. 4€, 

44i 44(9a)4 444#(303)4 444-°3 4 Ji i L 44fe 44 44(302)* 4444 ^314tt 

S^Sfl i(83 g 8 4)* 7^ H j- £ ^^( la) ^ H ^o] ^^(i e) ofl ;g7l4 °_2. 4444 514, 



44 44 44 44(302)* 4444^34 444fe- 44 44. 4^ 4 4 (9a) 4 TFT (30)* 444^r 4£44( 
la) 4^ 444 #4 444, 444 looonm 4 £3 ^44^, 44 44* 4421 €-43 *3 444fe 4*4 ^ 
4* 34444 4:a4 44 444 444 4*4 ^-43 4(83 ^ 84)3 44 44* 43:4711 444 4 58<4 4 
± 7114** ^4fe 34 7Vfr*H*i4. oie^t!- 4444* 4444, ^-43 * 4^-aH! floral 444 *4 4 

441S £*o] ^tj-. a>%7>^ S> ulleH#(303)* 4444 34) cllbl^Ai( 6a )3i). TFT(30)* 444tt 4^4 

4(ia)44 4o)oj 7lel7 > a>oii- 3>q-2i sets ^ 4#4 ^44* ^4444 4a 

4 4^ 444 ^7114 4€4 *(8l ^ 82)3. 44 4 0 !* 43l4?11 ^44 =r 44. °144 44 44(302) 

^ 4 4* (303)*. 414^, li, Cr, W, la, Mo, Fb 44 3-44 44^ 4<H£ 44* S444. 44 4*11, 44, 
44 444°lH ^1^<H44. °144 Ji44 44-5.5.444^ 4°fl 441 44 44(302) ^ afl4°14(303) 

4 4 4^4 7fl^ 4<>l£ 444^3. fl-44^ 444^^ 4^44^ 4s 7>^«fl^inl-. 444 44 44 ( 

302).^ «D444(303)4 ^44^°fl 4*11 4^.4 4444 ^44 4 44. 4, 44 44(302) 4 «11444(303) 
4 3.44 44 444 444^5 ^-4444£ 444s, 4444^^4 44 44 444^ 4444 f-^4 £4 
44 *4 44^-4^.5. 444 44s 4444, 5E4 4* 4* 44 JE444 444 ^-444 4^ 4444. 4 
^^4 444£, 44 44(302) 4 4444(303)4 n 4 r^lr; 4.4^ 50-50.0nm.4£S 44.. 



s 2 4 £ 34 £44^ 44 44, 44 44(302)4 444(300)4 4444(301)4 711^44 44 444fe 4 
4 4*B, ^44AS ii4^44(3a)4 44^ 44 ^ 4444(6a)4 44^- 444 44 44(70)CE l 4a)4 
444 44 44(70-1)4 4444 584. 



4, 444(300)4 ^44(3a)4 444ai, 3Etb 4444(6a)4 44 44^1 44 44(302)4 4-£* ** 

4^ *#4* 43 934 ^4^.5. 44431 44. 44 44-(302)4, ^A>^( 3a )4 cflo}El Ai( 6a )si 

4^4 4444(6a)4 44 44 Slfe 444(300)4 *#4* 44 444^1, 4€-44 444(3a)4 4444 4 

-b 444(300)4 44 444^ 4444 (6a) e444 444^ L*\ ^44 4 S J4 44 44* ^44i Si 4. n 

43, 4444(301)* 444 444(300)4 L4 ^44 44 44(302)4 344 4444 44 44(70-1)4 

^4€4. 



44 44(70-1)4 4^4 44 444 44 44"(302)4 *(84)4l 4*11 4i 44(9a)4 4444 58s(£ 

4, ^-4^ *(83)4 441 £5tl°J 4 4(le)4 4444 58^1), 44i 44 443. 44. 
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^3 -§-^=(70-1)21 4^2} a%v^ -§-^(300)^ n± 3^(9a)°l «fl*|€ spj- a a] <g°* o_$_if-*\ 

=L ^^<H) <?H V £M #713^3. ^^f-S]<H i^g 33^. €4. TFT(30)» ^§-*>7l 

nr^^lSl* ^>-5d(3a)^| ?#*>7| t 1 * *|S.(**«)i-, SHh -tii* *l °1 3 ^ (6a) ?-g-*Hr 4HHJ 

33.»*)H*Rr c-floi^Ai ^ 5)s(^#«-)<i 3 (IE) 3€°1M- ^^-SH^s. -sWKn.. * 

9 7l*oJ S^fe ^£34E ^4&4. 



#3 -^^(TO-l)^ -fr^*^ (301)£-, oflJfltfl ^"^1 5-200nm^£5l HUaaj HTO (High Temperature Ox 

ide)^", LT0(Low Temperature Oxide)^- ^ A>3). ^5l^2j- SE^r ^B]s^ ^ £4. -§-^(70 

-l)**tM*lfe 4^°lH^. ^9)3 AjSl^ol £<H*jfe. tV£°lH, -8-^^)1^(301)^ 2*1 *^r. 



JE 3°fl £Al§>^. H>£). ^o], ^71 #*|ir TFr 7l4(io)4, °1?M1 Hfl^lElfe- tfl^ 71 

4(20)* ^Hl^H $)4. TFT <H2fl°l 7l4(10)^r, oflifltfl *)<3 714, -R-e) 714, ^3]^ 7)4.2.5. Cl^^j7 ( cflig= 
7l4(20)£-, "1| « til -frel 7)^-oiq-^<^ 7|fc£ oI^^It^. iKl cHailol 7l*(l0)<H|fe Sri 3^-(9a)°l 4^=H 

San, a ^(-hffliJ)^l^ 3»8 *|ej ^ i^si ufl^ *fsi7> Hfl^(i 6 )oi 4^sH a 4. g}i 4^-(9a)£, 

°fl?infl ITO (Indium Tin Oxide) 4 f-2] -f-'S £^ 44-2-3. olJp.0^4. Hfl3r*]-(16)£, #2H n lH 

44 f-21 -R-71 44-° 3. o].f.ol44. 



cfl^ 7l4(20)°flfe =L 4^(£ffiH cfl^ 44(21)°1 4€3<H SiJl, ZL *Hr°H^r 5^ ^ i^S] 

«n>= ^b]7> ^ai^ «ii^bi-(22)oi 4€4«h &4. ^^-(21)^, »imtii rro4 1-51 ^ £.4^3 ^0.3. oi^ 

44. £4, «11^4(22)£ #aW n lH 44 -f-si -e-71 44.2.3. 01^44. 

TFT °] Bil °1 7|4(10)°Hfe- 4 4i 44(9a)<H14^3Hr ^l^Hl A Q± ^^-(9a)# i^^ 1 ^H«>^ ^ ifl^l-g- 
TFT(30)7> 

cfl^ 71^(20)^1^, St!: i 3°fl £Al§>^ u>Sl- ^| 2 ^>^-S|-(23)* o>^S>cs. *>c^Hl-£. ^-^^Cr. ^ 
* ^-§-«-^.S^l, cfl^= 7l^-(20)^5.-¥-Bl «UaV% Lio] ^ i^^-g-TFT(30)Sl u vt£^l^(la)£l ^ ^^(la') 
fl M ii ^^(lb) ?J ^^(lc)<Hl ^<a*>fe- S«r, ^1 2 ^}^-^-(23)^r <y^}% Ll«l 

Sl uHfrA>^l Bf O.S. ^^sfe ^ofl 51S)1 ^71 ^1S1 ^ 7^* 

5Eth ^^Hl°fl^^-, Al^ ^-©.S <,)HLe^i=. x}%s§<H cfl o] B) # (6a) °fl ^ , <8 ;c-|l o] ^ Ai (6 a ) ofl. 

S>^>rH^£. -§-^=^(300)* ^V^Sl Bj-iS S^^fe S1«U -S-(81. 82)21 

<S«-§- onolE]Ai(6a) oVHfl^ofl ojo^Ai ^ 514. 



o]2l-^-ol ^5|<H, SMr ^^-(93)4 cfl%> ^^-(21) ol cfl^e>£S. afl^l^ TFT ^SH^l 71^(10)2)- cfl%T= 7)4(20) 
^>°H1^ «**M 2l*fl l-5l^-<?l 5^»1| ^71 #^£1 -a^ol ojjpgol ^5)^ o^^^ (50)ol ^Aj^cl- 

^^9^(50)^: S}-^ ^^-OaJ^-S-^ElSl ^7ll7> 917}$°] $1*} «Htr*i(16 53 22) °fl 218)1 21 afl^t 

^"Efll- fl«:4. 6fl^^( 50 )^, ^l^cfl 1^ £^ ^ ^2) tfla}^ ^*v^v o^^^^ 0)^^)4. nj^.^^ TF1 

^5)1^1 71^(10) ^ nfl^ 714(20)1- Zi.1-21 ^^oflA^ ^t}7] ^tb, °*I331 ^lS 
<H^lfe ^SW«H, <* 7)4 *>°121 7|HH- i^^S. 5>7l #lt!- -fi-21 ^-°1«1 (glass fiber) ^-€r -fr^ «lZi (glass be 
ads) ^-2) 7M7} £<ysH ^cf. 



Sri i^%!-§- TFT(30) «>2fl°fl^ *H ^^^-(12)01 4^£l<H $14. <j}Al ^<a^l-(12)^r TFT <HS)1°1 714(1 
0)21 ^^<^1 ^aj^^ ^^j o^sfl TFT <H 2^1. °1 714(10)21 -S^t-HI Si<H^iS] 4. ^1^8 ^°11 ^ ^ 

<§ -i-ofl 21*11 8HL i^^J-§- TFT (30) 21 .ggj.s. »g-^§>^. 7)^# ^-^4. 
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£ 311 5tI<H-H. Q± ±5)$£ TFT(30)-gr LDD(Lightly Doped Drain) ?£t #3- f4 A d(3a), «B«3" ^M-fl 

(3a)^S^-ElSl ^^]<H1 <M*fl ^fl^o] *gA^ fe ^i^l^(la)^ \g ^^(l a -), ^>^(3a)4 aV£5fl#(la)# 3«*r 
^ 7flo]E 3gq-.fr ^<?! ^(2), cflo)Bl^(6a), »J-£*ll#(la)2l ±± ^(lb) ^ JEefl°J 

^(lc), ^JE^|#(la)Sl j!*3E ±± ^(ld) ^ Jl^i H5119J ^«(l e )# ^l*}!!. SJcf. <^^( 
le)°ilfe ^HrS} Sfih ^(9a)^S} cfl-§-*}^ «>q-7> .g.( 83 ^ 84 )-§- Tl^H (-§-5£ ^q-o.^ 71^0-}^) -§- 

3^(302)°11 51*11 <§^1 Sinf. Stb, ^W(3a) SHl^r JL^g-S. ±± ^^(ld)^-S. ^>fe- ^( 82 ) 

H IL*£ S5)1°J ^^(le)^S. **Hr *(83)°1 ^ ^aj^ 1 ^<S^(311)°1 ^ £H <&t±. 



-§-*sMd(300)iHlfe n 51 <^(303)J13. f-SRr *(81) 53 -§-%= 3^(302) Jl 3.' **Kr ^3 *(84)<>1 

*1) 2 f^V ^^5}-(312)*l S^sH 5^. 

2 ^^(312)^1^ 0WElAj( 6a )ol ?%*§5\o] °JJ1, ol^ <>H1^ ^ (302) .2.351 ^3. »(84)<>1 
*1 3 #7_V ^<a^(7)«l C-l 3}v\. Sl-i 3l#(9a)£, ^1 ^1 3. ^^^(7) £1 



°1 A J- -S'S* ^-^1 ^.-ST-Hlofl rq-e^, TFT °1 5^1 °1 7l #(10)^*1) a^ -§-^=^ ( 30 o) -§-^= ^^-(302)1- ^a>aJ 
(3a)°li4 3HEiA}( 6a )<i "^l 3 ! °-3 ^^s>£^- -§-^=^(300)* ^-^(33)3 ^cd^g. ^ ^^>j7, H 
•a^l- cflo]E-l^(6a)# tr)-^ 3^(302)* -§-^(300)* ^ L*\ *§^±3. qHJ«H 

-§-^(70-i)# ^^SS71 ^i^tv ufl^7i#4 -§-^(300)* ^>Aj (3a )ofl 7 >33 M-^l-Tfl uH^^- ^£ 

7> SU. 2]- ^21 «l7fl^ ^# ^el^l sH, -E ^3 <g<H^^. <£th ^*t!- •ti^-* «l-3.§Rr 

SlSfl ^^(Sa)^^- -§-^^(300)* ^^l*J-^«- ^£ SCO, s-el °lAfl ^^oj Sj-^Sl J17fl^^Sl-l- £2.«>^Ai i^l 



S*. ^aHHIa^ ^ ^ ^l^-(302)ol ±^ #3)3. Slfe -g-%=4d(300)JiLcKE ^a>^( 

3a)ofl 3^5}^ ^-§-*>Jl oJt^. o] HjJ-g-ofl ^^-(302) ^ ^A>^ ( 3a ) A>ol ofl 7 fl^^ ^1 1 

^ ^^s|(311)2] ^ =^111- 200~2000nm ^£5. ^^Tfl ^cf. ^J- z>o] 1 ^^^(Sll)!" «llil2j 
n^Tfl ^oll S]sfl ^-^= #^-(302) ^ ^1-^(33) A>oloflAi21 -§-^= 5H#^oll 51^ ^ v< §^=* Sl°lS. 

^l^^r tb«, 3}-rfc ##3- 51^ -g-^ ^^-(302)4 cflo) p\ (6a) AVol^)^ -§-^=^(30 

0)^1 2j#El<H -g^^.^^- (302)11.^^^ ^^.^^-0} *^#S<H|.Sl* i iflol.Ei|-a<6a)<*.«1-.*a*i- «r*i- 
711 *Hr ^ ^ ^lolElAi( 6a )o)l $) 21 ^^-0} -g-^= 5S1-^^1 21S11 -§-^= ^^"(302) (5Etb, Sl-rt ^^-(9a))^l 

^l-^** °l*l7fl *}±r ^o] ^71 ufl^-ofl -a-elo-}!}. 



Stb. ^- ^Al^oflAi^ ssl, -g-i&Aj(3ob)# ^>%^s. ^jo,] ^gg ol^jofl ^-7HM -8-^ ^^"(302) 

^ «B el (303)1- ^>^^3 ^*>^ ^11 Slsfl S^i A=? ^^^.S-Ai 71 ^Al^ ^ o] 

^ S 2S1 ^^£<H1 ^-i. ^ A l-Si(3a), cHo]ElAj(6 a ) ^ TFT(30)°1, ^Tllslfe *}^2\ nsl^q- 
^^1 ^-^ ^o] a >^-ai^c1.. oli). zl-ol ^*>^, TFT <H afl °1 7m(10)^°11 S. 3<*)*\ ^^S.^-E^ ojA>t}- L 
1°1. ^-Tflslfe ^}^-Ql-^3--¥-B : l s»l^M-£ ^A>Aj( 3a ) f cflol&l^(6a) it^TFT(30)Sl a^^)^ hVa>^ °_3_»], Sfl^ ^ 



at!-. ^ AJAHHIA-)^ A^gj-jr 52^0}-, ^#s>^ ^Ai<^i 3 ^-4 zj-o), TFT(30)» TFT «Heflol 7l*(l0)#(£ 3^ 
*>^)£.3^-El S^r J?-** S«-*rfe- *>%^(£ 7 ^-ofl. £a| ^ ] W(H a ))t ^>-ti (3a) * ^ A S 
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2M = (3a) ^ 31 °1 &\ (6a) 1S^ *V%^ 

£ TFT <H eflol 7l#Sl ol^o)4 ^.a> ^-«v^£^-e^ Sl^% L2» °1 %1 ^*>^ % <*|7H 21sfl TFT 

(30)21 e)a 3^-7} ^ojos. XFT (3 0 ) o} m^o] ^si-sl-^ ?j,§- -3-J:*l ^HM-. &| ^ 1 

?11 Ti, Cr, W, Ta, Mo, Pb -^S] JL-§-*1 ^o]S. SW"t i^Rr, ^ ^1, -a^^ 0 lH 1-°1>-+ 

ol^e^c}-. s-sl S-^A12) ^el SAl-§- = 3.^ ^2} ^71 #*H- neja ^ 

*H s#sH *>M-21 #«, v 1# ^*Hr 3^1fe. 4* ^71 ^)^e^i =b1# f-* ^-4*1 i^r ^4% ¥- $ 

±3. L2^r ^*}7i nfl-&1, o)S). ^-ol TFT(30)21 4^-1 4# 4#4* cfl^-sl -ff 

JL*}C1-. o]eltb 4#41 ^SflA^, -§-^(300)4 "R^^li, SW a A l < 3 3°.3. J M1 ZL ^^S. 3 
33 €1 £4. 



^4«HH4fe. 4^3 3^Kr 31 HH&|Aj(6a)ol4 ^4-3(3a)1 4-E" "3 ^ 1 447> 

tH8*}-*l*h TFT <^n°] 714(10), 44 ^9i4(12). 4 1 ^4 ^4(311), 1 2 *4 ^44(312)1 44 
dHElAl(6a) TFT(30) 1Sl4rr 51 2]Sfl sj^-s. q^e^E 3^ *]] 3 =§^1 ^<ys^( 

7)»1'412 ^4 4*?! 4 (3 12) 2] 4^2) CMP (Chemical Mechanical Polishing) *M -§-°.5. 444=- ^ofl 

sisfl, ^4 -fM soc« <>l-§-44 ^41 ^44-b 51 2l«i) sfl4 W4 4^* *84*14:e. €4. 



5Eth <>14 4W ^4114^-, 44: i^^-g- TFT (30)^:, 44*141^- £ 31 44 \H 44 4°1 LDD ^21 4 
44, 4*3E ^(lb) 4 H5)14 <3^(lc)1 £1 ^<y # ^5S^1 ^ = ^J 7>^S Hi 31, 

^Kd(3a)3 ol^-ol^l^ Tfl^e 3^ p}a 3£ J1^£S. l-^rl-l- ^°J*>^ ^>7l ^^^S. aZ^£ 

i^i U "S^* ^ A J«>^ -'tiHKi^ TFT (self -aligned type TFT)°l^e1-£ Stb, ^Al^oflAi 

^^-§- TFT(30)21 TflolM j7^ £ ±± ^^(ld) ^ Jl*£ HBll^ ^^(le) ^^ofl i7fl°]- ufl^lt}- 

711 o]e ^21 Sl^m, oil- ^>°H1 271) °1^ V S1 711 °1H uflxl^c-lel-S ^-^*>c1-. ol Q ^0} 711 ol H ^> 

^ He1# Til ois oWJLS- 1F11- ^e>^, ±i ^ H 511^1 ^^421 ^^^¥-£1 el^ ^^-1- ^-g- =^ ojol, 



S«r, ^^Hl ! ^ ol§>1 ^^S>^ A ^^Hl£1 ^71 ^l-^Hl SMa-I zi-^ E ^^Ai-oii- ^<a«l-^ ^ 
^-a-, 1?icfl H ft® CVD'S, 1-42:0} CVD>g -1-1 2J*H TEOS(?flSHl- • 1^ • *i • AJsl^olE) 7].^, 

TEB(h11He1- : o\M ■ 5L$)°]B:) 7}£l °)-%-*}<^ NSG(\d = S . e • #sfl^£), PSG(°J ■ -Se)?lHe . 

#efl^i) '§--£l .^el?11om.-g-elBi- > ^ ^^s^^a-^.*}-.^ - r '-- . - : - 

(AjAli 2 ) 



£ 4 ^ £ 51- £ ^71 ^]S1 aJaHI 21 nflsfl Ajtg^ ^71^1, £ 4^ ^0]^^, ^ 

^,^^^■^-01 TFT<H511 0 1 71^-21 Sl-^iSl Jg^So]^, j£ 5^ £ 4 ofl oj^a-ISI ^ofl o^ttq-^ 

21 ^1 ^ ^^ ^^^^ a j-eiii- <44Mife ^£»i4. ^t!-, £ 51 ^^a^, ^ 

21" ¥-11- S^^lA-1 ol 7}^^ ^£21 3.7} S. t}7] ^SflTcl, ^ S^E ^o,] £1^. ^-^1 -g-.^# ^§1- 

^ ^J-Efll- «1 sfl^V^l ^1 s>7l ^SflA-1, z| ^oiq- z]- if 7flD}il ^-^ ^ ^-cfla}ol 1*1* 3^*1 ^=7fl 5>H 

£. 4 ^ £ 51 9^*1, £ 2 ^ £ 3(^^Hl D32). D>^V7l-^2l =?<>§ °>%7>^1 21 #^ ^if ¥-^*> 



£ 4 ^ i 51 ^lisl-ir a}Sl. ^-o^ ^AHl 2lAi^, ^aHI isf u1jj.s>^, -g-^= ^^-(302) cfl-il^ -g-^=A] (300 • ) °] 
-§-^=# t 1 ^*}^ ^^21 ^%±S- ^-^siol ojc^. -§-^=^(300) cflAlofl -§-^= ^^-(302')°1 °1 ^1 -fi"^ 
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. Xl^(301)# X1X)*H 3#€ SlUA^S. Sicf. £Eth HH*l^(6a)# ^(ld)Xl 3 

«: XI al<X# (303 °1 ; 5i^(302')4 *«a*JSL3. Si^. (300-)* 19 (300) Bj- 

WIS ##3. -g-^= ^^-(302')* ^ A H1 12] ^^-(302)2)- n^WS Q± 3^" 3^3. SH. 

^3 -§-^=(70) (£. 1 cf* UX]"?] -|-%=(70-2)ol ^sq<H Sl^h H #21 ^ofl *4Mfe 4HXI 12] 3 



tq-Sj-Al, 2X1 ifl-a^', m^7l#3q-'a-<>l -g-^-a (300 •)* ^r*Hd(3a)°H 7}11 M-**WI «fl<!dtf ^.2.7} & 

71 «fl€-°11. ^+ Si|-^£1 al7fl^ <§*-gr a*H ^H. TFT <X 2fl°l 7l^-(10)^<H]Af -§-^=^(300-) ^ -§-^= ^^(3 

02')* ^>4i(3a)olvf -XI °1 ^ ^ (6a) XI <a*H.2.S 3 3 ^WRr 3X1 9*H a- ^.aj -§-^1 ^^^1^. £th f^g-3r 
^*>^ 3X1 21*11 ^>^(3a)*W (300')^ **1 °H ?%±2} jL7$^-& 



5E*. -^H 2<>11^fe 3^-(302') o l ^ €^1S. -S-^^OOO')^^ tf| 0 l^<a(6a)X| 7>*>* ^Xl 

iWl-JI SS^. °1 "fl^-^l. -S-^ 3^(302') ^ XH34i(6a) 4°HI 7flXl*Rr XI 2 #* *1 "3^(31 
2) £] ^ 200-2000nm ^£3. ^Xl €4. »1 ^ #<>1 X| 2 ^ 9J # (3 1 2) -§- y)5L^ ^X] 

3X1 21X1 -g-«3= 3^(302') « cilolE)^( 6a ) A>oloflA^2] Xl^Xl <Mtt ^€3°J 9*1 S ^ 5J 

4. tt*, &± 3^ 3^3. 51 -g-^ #^(302<)^ ^*Ri(3a) A><?Wfe #s})3_ 5^ -g-^=-ti(300') o l 3#=H 

-8-^= ^(302-)°1 Si°W3 ^^-o] -g-ig ^-frigXl £}sfl ^A>^( 3a )ofl t|-$«f£- nj^Tfl S>fe £ ^£ 

^Hd(3a)Xl sa«H-H^ 33 ^1- 0 1 ?it?i ^1«fl -g-^ ^^-(302-)(SEtb, &± ^i^-(9a))°fl ^ "1*1X1 
*Hr ^<^1 nfl^-ofl '.frel *}■!}. 



(^^Hl 3) 



^A>aJ > ^ =ol TKr 71**1 SF^2| 3g-*£olj7. S. 7^ S. 6°11 Si<H^2) ic>1] ^ 

^21 ^ *X1 ^ ^#«Hr -y-Efl* M-El-ufl^- £^2l 0 J *^H?14. £ £ 6S1 X.-X' *^£, 5. 

9fe £ 6S1. Y-Y-- *^£, ETQ* £ 6.3 Z-Z' "ar^^^l 4. £ 7<>r 4 ^ ^-^» S^-^ofl^ 

°J^.7^t!:.^£2l. 3.7]^ t}7) *<Hl 51* ^^.*:X1 *W.4^fe ^#.^4* 0 W} . : - 

71 -a xi *>7i a %-°\^ a jmhi* ^ ^^2}t> «fl^i» ^^*i ci-^-xi ^>3. sa^. s. 8 mi^i s. i • 

0<X1 Si<H>Mfe f A f«>W ^ ^-Xll- £^-*ofl^ RlA 1 7>^t!: ^£21 37lk ^>7l A €^14 A 4X1^ 

cfs.Xl 5S^. a, £ 6 tfl^) £ 10°fl SI<X^, £ 2 ^ S. 3(*J^l°fl 1)21- o>*7>^Sl °>*7MS1 % 



^Al<^i 3 tf| ^-*v £ 6 Lfl^l £ 10°fl £^3)-^. a>£)- #ol, ^.^= ( 7o_3)^ a.<>V cflol 

El ^ (6a) oil 3*1^ ^>^(3a)ofl 3*lfe 4¥<X Si 4. *>^1 ^^^(12)21 e>#-Hl £ 

^AJSI XI 1 ^%^(lla)# ^al*>al, XI 3 ^93^(7) Ml ^«a^(7a)4 %A ^^^(7b) *\°}).<^ tfl^ 

3 #2]- (420)-g: ^Wltb4. 



iLc^ ^-Xl^^.S.fe, S 7X1 JE^l-^ «>2}- ^-ol, TFT <X XI °1 7l*(10)^Xl, ^ aA | <^^o^ ^^Xl^ ^^s. 
^olcc^^j^. ^-^=a}^- XI 1 *>#uKlla). ^A %<&A(12) « TFT(30)7l- o) ^A-lcfls. ^#^t^. TFT(30) 

-y-xi^ xi i ^<a^(3ii). *^=*. xi 2 #* ^^^-(312). 3i oi 3 -a (6a), ** ^<a^(7a). m^s- *>%* 

(420), %-A ^.°i#(7b) ^ Sl-i 3^-(9a)<X <>1 ^cflS TFT (30)^ ^>^ (3a) 4 cflolE)Ai( 6a )o} ^} 
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. ^ *im ^(laO-S-S- S>aL, cflolEl>a(6a)^-<Hl TF1S] jl^S. i^i ^(ld)^ JL^JE ^ ell ^ "^(le)^ 



St!", £ 6 ^ £ 7°fl ^j*}^ ta}<2). ^-o], ^3 ^.^=( 70 _3)^- ^sj-i, # ± ^ 33.3 oj^^, ^1 i ^ 
# ^^^(311)^-°fl cfl°l&|<a(6a)5l "3* ^ElHH, ^>^3(3a)2l ^^Hr ^JL^Bj cfl £| ^ (6a) ^ -S 
HfleH#(403a)°l 5^. <>1 «11 el <H#(403a)£r ^3.2.3. 2.°} 11* 3^"(9a) #2.3. 

SHr^-. #3 -§-^(70-3)* ^«Hr -a^lS-Ai, aflS)cH^(403a)2l- ^-<a#*. 

3 ^Mt(3a)3 ^)o)^^( 6a -)S] °l^*Rr <3<*^3.*B| ^>^i(3a)-g- S^r $ *§^2) «fl ^ (403b) ^1 

Sicf. «l)eH^(403a), «fleH#(403b) ^ ^1 1 ^<3^-(31 1)^M1^ *H^(401)ol S^^K 
-B-^^l^(401)^°11^ -§-^(70-3)* T^Rr ^ #$\^ -§-^ &^S\ -a^lS-Ai, CllolBl^i(6a)Sl <S3 ^Efl^l 
-H. Sj^(la')-2.3*El U D (403a) 3)- ^o]El^(6a)l- £fe ^ »fl el <H #(404a) °1 j§^SH oji}. H fl 

el<H#(404a)€- «fleH#(403b)°ll ^^lfe f-i*-» ^Hr^. atb, ^3 -§-^(70 - 3)-§- *^*Rr -§-^= 
^3 •a^lS.A^, Hflelol^(404a)2l- =^Hd(3a)Sl "3 *^<H) «tiel<H^(4 0 3b)4 ^-4^(3a)-§r S^r ^ ^ 

^3 uflel^^(404b)ol ^5}<H flth o) ullel<H*(404b)^- ufl e) <H#(403a) S) 3*1tt »t-*«- SHft}. 



JL^-S. ^ ^«(ld)2l- tflfl&l^i(6 a )2l 1 ^<a^(311)2l- *ll 2 ^^B]-(3i2)# ^SHr ^Sje 

* ACNT^l $\m H-f-5H<H Si^K 



5E?h aL^£ HSU"?] ^^(le)2f Sl-i #^-(9a)2} H5fi<a <§^(le)2f uflel<>l*(403a)°l *11 1 % 

# ^<a^(311)# ^-l-s}^ ^ BCNT-i Slsfl £f-£H ZielJl, £ 6 ^ S. 10°ll JE^Kr *}$t «fl 

el ^# (403a) SI ^-i-JfSl- all el o^f. (404b) SI **-^-7> t DCNT^l Slsfl £^-2l<H ^t^-. ZLZ]2L, 5. 6 ^ S. 9 

<i ^-0]^ Bflel<H^(404b)2l- Jfefc ^^"(9a)(£ 6^ ^ ^ (9a ' ) -^-S. ^-^ol u)-El-tfl<^^ Si-g-)^ ^ 2 ^ 

^^ < a^-(312)4*^r^^ s l-(7)*^:#*>^€-^S.*ICNT^l S)sfl £f-Sl<H 



HelJl, ^aj -§-^(70-3)* ^^«>7l ^Sfl ai]e)<^^(404a)^ ^ ^^Sl -§-^=^i'?l ^1 1 *>%^(lla)<i X] 1 
^^^-(311)4 §H ^<a^(12)-i- ^rl-^ ^ sCNTofl S)*)l £*sl<H SJ^. £t!r, i 6 ^ £ 8<>ll £^l§}fe 

n}Si\. £o] t Hflel<>l#(404a)Sl l-^S}- Bflsj <^#(403b) °) ?m * CCNT°fl Slsfl ^s\JL, «fl el <H * (4 03b) ± 
^ s>n 51^. :-SE«; S^i ^^-(9)°H S*^ al)5)ol^(404b).4 HRel<H^( 4 03a)^ SJ-ib ^^11- Si^c)-.- 



oH-o]) o^gfl 3o1 )^^, s.*l -^^^1°1-(401)# 7ll^*>^ nfl^= «11*1£ «11 el (403a) 4 «llelol#(404a)^.5. 

-§-^=(70-3)S) <tiJf7> ^^ElJl, -B-^i^l5t(401)* 7fl7fl«><^ cfl%t Hfl*j£ ufls]o1^(403b)3l- ufl e) <H#(404b) A 
e. ^a} -g-^(70-3)S) cl-s. ^JjL 7 }- ^^^o^, mfts_*\ ( 3a ) ^ cfl o] ^ ^ ( 6a ) 2) ^ ^ 

(70-3)«=>l ^#51^ ZielJL, ^1 1 x\%^(lla)-§r 3.*} °§^S] ^«HH ^^°11 "i<H^e1^^ -§-^ 

^.S.^S1 71^-21- ^-Al<Hl, TFT °] 31 °1 7l^(10)^S-¥-E|Sl 2\J\%o] TFT(30)Sl St^l^da) ^o]?}^ ^ ^ 
*l*Rr 71^ 



^X\cS\ 3 ofl tt)-3^, ^^t!: «11^7l#I!l- ^-C-l -§-^=^^- ^AV^ofl 7J-E.S. l4^S>7ll UflAi^ Sjo.71- §i7l nfl^-ofl, 
Zl->iSl Bl7H^ y^l^l Sl^, 1'Kl' <H Sfl 0"| 7|^o1lA-1 Ul ^.^ ^A^oiq- ^0)6)^011 

7,^%VS)-*v ^£ o)jl, S-el n]^] 3lAloJ Sj-^S] J77ll^-^-S}-l- SS-^Ai, 5A1 Sf^<Hl oj^^o) 3£ A £3 
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*Vtt JE^sfsq. -g-^ #^§- ^§Kr J£^* lMl*Rr ^-g- *fl-g-^. ^, ^>^d(3a)<i ^€-^^51 

cfl^S-^^. sl-i 3^ ?J33. sq^r «fle1<H#(404b)4 ^>^i(3a) ^Hl^ih^ 333. 3fe «fle)<>|#(463bH 3 

3-€:^M}(3a;HHS} #3 ^^o] T^ofl S]sfl Hfl5H^(404b) (SEtt, Sj-i 3^(9a)H *t °l*l,7fl 

2<>1 &7l H&<* ^iM. cflolE^(6a)°fl ttHfr ^2] nfl^oflAi, ^ 3^ «fle]<H#( 

403a)2l- 01o)ElAl(6a) ^°H1£- ^ #3)3, 3 ^ «ti S) <H*(404a) °1 3#£H Hfl eH#(403a) °1H 2) # 

3 ^^l-S-^ 73*^1 2)811 cHlo}E]Al(6a)^ ^<^-§- °l*l7fl *Kr 3 ^ 31 °1 *\ 3 (6a) ^ £J 33 S**<>1 
6)«|| Uflel<H^(403a)(St»-, S^i 3^-(9a))°fl "Wl &7| nfl-g-°fl -frelsKh 



3ith 4jH°fl 3°1Hxr, -g-^^r TFi - <HslM 7l^-(10) A o Vo fl^i ^ S^yc)- ^ ^3 HflBl<Hf t (403b) 33 »fl 

2l^#(404a)ofl zj-7l ^^2)J1 a* TFT <H 31 °1 7l #(10)^13 ^Sel-o]ff ^^v S i=. ^x]. ^^-©.s. ufl^g i 
^>%^(Ha) ol^f-o^H, ^ 1 *|-%«KlleO* Sj-Aj- £a| ^aj aj^^. ^o^elfe ^ 

-g-*W nD^-ofl, S*l #21 ^ 3333 ^ 3333-1- °l-8-*M a a] Hfl^sl 

fe- -8-^-i- Hla2.3j ^*>H ^3 33:5- «■ ^ Si3-.. 



Hfl5l<H#(403a, 403b, 404a 33 404b), ^1 1 S>%^(lla) 31 ^ ^>%^-(420)2l ^fl^ofl ^SflA^, o^cfl ^ 
^14 Sl°1^21 ^^"(302) 31 «Hel c H^(303)4 o>^V7>^S. JL-§-^ ^ |el4 0 )5 ^ ZL^^t 

4 i% v ^}Tr q-f'^-^.S. ^^q-. ^ 1 *>%^"(lla)51 ^ ^lfe, °fl^icfl 5 ~ 2 00 ran ^S.^^. ^t*", £ 9^1^ ^-^S 
* ICNTvflofl^ ^1 2 £<i«K312)-$-<HI c|lolEl^(6a)4 ^'asKAP-Dt »l-g-*><H *a1n(6b)* 

*>31, SEtl- ^<S^-(7a) A oHl ^^51^ Ml =9- *>*^ (420)3)- ^-"UnM- ol^.§>o^ l-&lzi(420b)l- ^^^el-s ^ 
^. «}t7W£ zl- -tMHJE, sq- #^L> ^<a^°fl ^^5)^- S^d^M: «>l-8-*>^ S ^ *N ^ =1 

2, ^ l-alZL# ^^«>^ <affl«>l ^^5>c^£ ^ch 



(-a^ofl 4) 



^-g-°11, £ 11 3) -£ 121- % v Ss>.oi £ tJ-tgS) ^7] %«h ^lS1-^7>l<m 4 ofl ,t)|fl.4iSftiq-.-.oS7H,:E.ll*. cflolBl^,. 
^>^d, s}-i ^ l-oi ^^^tfi- «H«H 0 1 71^21 al-iS] Jg^^oiji, £ 12^- £ iH sitt 
zl-^fi) ^ ^7^1 ^ -g-^-i- =?-^-s}±r M-EfMlfe SA 1 ^"?! ^JEolth £tb, £ 12°fl 5i<H^fe, A 

#°1M- ^ ^-^fll- S^^ofl^ 91^ 7>^tb ^£2) H7la *>7l 3! ^QjS #°fl 21tb 31 ^.aj 

T^§Hr A o v ^» °lsfl^7l ^711 §>7l z^- ^o]i4 JM°l-t* 33 A <J-cfla}°J u ti*l-t 21^*1 fl-S.7fl 

*>H Sitq. £ 11 33 S. 12°fl Sa<H^. ^ 2 33 £. 3(^H 1)4 f>*7M2| ^ ^.i^fe °R>7>^151 #3: Jf-i 



JE 11 33 S. 12°fl i^l*>^ «>2}- H Q ]. -S-^Hl 4°flAi^-, ^aHI 14 ylJUtrVS, 171121 -g-^(300) nflAiofl ( sg^a^ 
a.«> cflolEl^( 6a ) cn *$s§ ±3-3j-B\ *io]y£ ^>Ai( 3a )Sl ^ -fr^^^(301a 33 301b)°fl 7fl^£ ^ 

2. S-(321)ofl 21 sfl ^3- «■ ^21 -g-^-!d(300a 33 300b)# ^-ul§VJl Sijl, A>ol<>fl -g-%= ^^-(302)-!: -ffl 

H^*)«-o.S.M| > ^aj -§-%=(70)(£. 1 % V 2)21 ^ ojafloj ^aj -g-^=(70 - 4)«1 ^s)<H Sa^. -g-^=^d(300a 3? 300 

b)£ ^>Aj (3a)# gcs. ^^-E)JL, S£tV Ci]0lE-lAj( 6a )34 27l3}^ 711413.^ £ Hf l-#«>fe 

**#a! 934 v S^S1°1 Sl^. °1 "I. -8-^(300b)ofl^31 °J *8 ^ (le) 4 -8-3= 

3^-(302)-§- ^^«>^ ^ens #(83)21 A>71 *#Sl<H -g-^(300b)°lH2l i-f-f ^^S. #(83)# 
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. S-I-SH Silcf. H5li, -R- 3^(30 la ^ 301b)-§- 7^fl5H -§-^3(3003 ^ 300b)2}- L*} ^-#21 -§-^ 3^( 

302)^1 z)-7l cfl%)= ufl*l5L)rr ^ofl jsq 3fl ^3 -g-^(70-4)ol ^3>}. SEtt, °H <4&h ^«|J= -S(81 ^ 82)# 7l*H 
HH^^a)-!- Jl*£ "^(ldH 3^5>7| 3tt Hflel<H^(303" )°1 -§-^3 (300b) 4 ^%-±S. 
cf. =L #21 ^<H1 3*113 £r ^*H1 13 3 "RI^H^. 



^Al^l 4 *)1 t4=3, 3#tt «fl^7l#3!)- go) ^A^ofl 7>S£ V+3*l-7fl 013* ^^.7> &7l ufl^o)!, 

3 3}d;2l v)7t=f- <^^# ysl^l S\o], I fl ^^o] 7l3(10) A <M13 -§-^3(3003 ^ 300b) ^ 3^(30 

2)-§- ^Hi(3 a )o]u|. 0H&l3(6aH ■y^aj^S. 33 ^*Rr 3°fl 3*1) "fl^ ^3 <2<>13t}. 



5Et>, ^Hl 4°113^r, S}-^ 3^ 33^. 3^ 3^(302)^ :£3 333. 3^ 3 ^"3 -§-^3(3003 ^ 300 
b)^l ^*H13 3H3*l=|HiE, 3^(302)*!) 5^32} 33 3*3 -§-;£ T^igofl ^sfl -a>3 (3a) o] cfl 
°)El3(6aH el^^-fr 3371) 3tt 3 ^33(3a)3*4 4| t| 3 ( 6a ) ofl 3 33 -g-i£ ^^^ofl ^ ^ _g. 

3^(302) (^3, Q± 3^-(9a))°fl ^"2j%l-§- 3*]7fl S}^r &3 «fl-g-°1) -8-33^. Iieli, o] $ 33 ^333, 

-§-^ 33"§: ^«fl^1, *H 1 #3 333(311)33 *j] 2 #3 333(312),§- ^33 *M &33:t 33. 



(33 ^1 5) 



3^-ofl, £ 13 ^ £ 14» 3^33 3- 333 33 %n 3*121 33H1 5^1 cflsfl 3333. 333, ^ 13^- 01333, 
^33, 3i 33 *3 ^3 TFT 3 sfl °1 S^iSl ^^Sol^i, £ £ 13ofl 5J<H^3 f^e ^ofl ^t!" 

g #21 ^7^1 ^ -§-^=* ^*>^ ^-Efls 14^^ £^3j°J ^£014. £ 14°fl $I<H^i^, A 

^ S^^Hl^i ^lA 1 37ls. «>7l ^sflA-i, ^ ^.qje ^ofl ^t!: ^7^1 ^ -g-sM: 

^-Efl* ^.1^3>7l ^?\) *>7l 3«flA^ fo]^ g ^-^y^- ^ ^-cflajoj afl^s. aj^ sl ^37,1 
s>S Sit*. SE, 5. 13 ^ £ 14°tt SI^^, £.2 ^ £ 3(^^1<H1 1) E 6 Ml^l ^£ lO^Hl 3)4 "}^7M 3 ^ 



53 371 ^-^1^, £ 13 ^ £ 14^1 £^1«V^ «>3 ^^l TF'l ^Bflcl 7l^(10) A o v 3 1 ^V^5l-(lla)* 
# -§-^ 3^5.^21 -g-^= 3^(502)^:, -fr3^13-(501)^- 7fl^^.cfl.%i: Hfl^A]7l^ ^Jo)| *j«j-ata)-.^.^ t$s§& 



lLt\- ^-^lal^s.^ £ 14<>fl £^1*1-^ go], TFT °] efl °] 71^- (10)^^1, 3.*} nr^°fl'H ±^ 33S. 

t^^^3fe -§-^3* ^1 1 ^%3-(lla), -^3^13-(501) % -§-^= 3^-(502)«l o) ^Alcfl^. -§-^= 

3^(502)-^Hl ^<ae]-(12) ^ TFT(30)7> 3#€^. ZiellL, ^>3( 3a )sl- f-<y^ofl «fl 5] ^ ^ (5 1 0 ) 0} sj^^ 
<H ^cl". TFT(30) ^ HHel^#(510)^-°fl^ ^1 1 #3 ^<a3-(511), ^ o) &| 3 (6a) , *3 ^33"(7) ^ Sj-i 3^(9 
a)«l ol ^A^cfl^ 2j#3cl-. 



TFT(30)^, .^3-3(3a)4 ^ °1 ^ ^ (6a) °1 SaHI-^ Jf3» ^ ^^(la')^-S. Sfl3. dlolEl3 (6)^-^1 IFTSl JI 

^^^^(SIO)^: ^33(3a)4 0lolEl3(6a)ol J2.a>-?-o11 ol 3 ( 6a ) o) eg ^ o>efl<HlA^ aj ^aj-o^^ ^a^^ 

^ 514. «flel<3 #(5 10) 21 oj^-^ 3g33J?-3. ^.o> Sj-i 3^(9a)^^S l-#*>^ i-*-¥"t ^-^4. 

i^i ^^(i d )2l- cfl ol El 3 (6a) 21 ^1 1 #3 ; M33"(511)* 3f-«V^ ^-^^ *<551) ofl °1S1) ^t}JL 
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. ^^(le)4 n± 3^(9a)21 ^**. -f-ti jL*£. H3l°J ^^(le)^ HfleH*(510)°l ^eje 

*(554)°1 2\*i £**>jL 2^. HB]JL, Hl]eH^(510)2l *#*2|- &± «^(9a)°l *H 1 ^ <S ^ (5 1 1 ) 4 

ZlBloL, ^3 -§-^(70-5)# *j A J*}7l 3*H*1. *il 1 *}%^-(lla)* ^A>^(3 a )4 o)l oft-) ^ (6a) 2} *3 «J 4€ "AH 
5^ oj^-S)<H i^l -8-^= 3^(502)* ^>ti(3a)4 31 «1 3 (6a) 2} ^S^El. St* 

°1 31 °1 3 "id (6a) 2} <3<3 «>efl°fl Sife- ^1 1 *}%^(ll a )-tf<>l| v\A <3#5)al, i}** 0 l ^>^i(3a)2l <9<3 «>>2W &* 

*n i a ia) -y-oii ^ ^3 -a ** ^* s^a^ji sa^. ^em, -s-^ 3^(502)* «n 

BH#(510)^ ^<S^-(12)* ^-f-*}* ^^IS. *(555)°11 sqsfl SMi #3* 2J*cf. °1?H1 21*11. *£ 

*fl^(501)* 7fl*«H *1 1 *>^(lla)=|- L7> 3^(502)°1 «ll*l£l* ?H 2lafl *3 *^(70- 

5)01 qg-tfatK . 



2* Sl-ifil «l7fl^- 5=3*1*1 S*«>KE ^H. TF1 <H31°1 7l«-(10)^- < HlAi -§-^(^1 1 ^}^(H a )) ^ -§-ig 

(502)* f4ti(3a)«lM- cflo}&|^(6a)<Hl "9*1)3 *j^^r 3H1 & *3 -fr 5 * 0 ! 



^1 1 ^}^(lla)^r, 1]^ ^AHl to) °}<>H2| -g-^= ^(302) H «ti el <H % (303) 4 n>*7>^l 3. JL-g-^ * 
*, ^g* 4JeW°l:E. :£ °_ ifl-*>fa c^H|o.3. ^S\JL, H ^ Jp-^fe, ofl^tfl 5-200nm ^£^14. 

*^ #*(502)* JE^2] #3l-a3l*^<>m- 711 1 *>*«Kll^)3fl- *°J tMJSIjI, 3- ^ T^lfe 50- 

lOOrm.^JEoltl-. -^-^^1^(501)^, ^ ^1 5~200nm ^8£S1 Bl.jSLaJ HTO^, LTO^ ^-2] AJ-^. 

^ ^ €^ -ae)^ sl-i ^^S. =lfe -S^^ ^^-(502)321- ^V£^l#(la) A>olSl -§-^ 

?1#^* ^^"*>fe ^ofl-H. S «>^-^^>7flfe s>xl ^<a^(12)Sl # ^1^ 200-2000nra «la 



£ 15 ^ £ 16* #a*H €■ ^71 %n -tiAl^l 6 ofl cflsfl -g'gtS-^-.-^^H, £ 15^.^01^14, 

^>Aj t 1-°1 1FT <H^°1 ^l #S1 21-^51 Jg^S-Olal, 5. 16* £ 15°fl Si<H 21" ^-^S *°H' 21 1!: 

zl- ^21 ^ ^711 ^ ^aj ^*Hr A o v Efl» M-El-xfl^ £^^<?1 Tanasolt*. s&tb, £ 16ofl Sa<%*1fe. ^ 

^oiq- 4 o]Al ^§£21 371 5. sr>7l ^SflAl, ^ ^ofl Sltt *3fl ^ "S"^* 

3^ Aj-Efls. o|Sfl§>7l ^Tfl *>7l aq- foju} zj- ^-Aflp>cV ^ ^ ^-cfl2l 0 J afl^l* 3^*1 ^S.^ 

SX^\: a. £ 15 $ S. 16-^1 E25!£ 3(^H 1) ^* £ 13 ^ £ 14(€>"-H1 5)2}- bR>7W£| 

£i<»ll^ °>^>7>xl2) #2 ^-J:* ^-^«>JL, n 



.£ 15 15 £ 16°11 £7-ls>ir n>2l- £<>1, *JaH 6"=>fl>l^, ^7-1^1 52}- ala§>^, -Pr^ *ll ^"(501)* 7fl7llS>o^ ^ l 
(11a) 21 ^°fl -8-^ ^^"'(502) cH^ofl. -8-^^^(501')* 7fl*H*M ^ 1 ^^^-(llaO^ § >^°H '«^(5 

02')°1 B ll^l5lal, -8-^(70) (S. 1 % V S)21 cj-s. oj^o] ^.^ -8-^(70-6)«l ^^sl'H 58^. 5E«. *(55 
5)°1 ^7fl«}^ 7fli^^ 7)11 *}%BKlla>)°l ^^^l 0 ! Sft 1 ^. H °fl ^Sfl^i^ ^^H 521 3*21- p^Ho) 

^^.'-iAH 6 <H1 n)-aig, ufl^7l#2l- ^o] *^=4* ^a>aHo1) 7 >S.S. L+^s>?fl HflAl^- ^^t-} fl 7 ] ufl^-o)] ( 

^ Sj-iSl Hl7fl* ^J«* TK1- 7l*(10)^°H>H *^(7ll 1 A>%^(Ua)) H *^= 

(502')* ^ A W(3a)ol4 0)lolE^(6a)ofl ^^^.S.^^ ^^§*>* ^°fl 2lSfl a *^o] ^<H^lc|-. 
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la')°l 7lH£|<H Si7l u«-gH, o]S. ©J*l.A>olo^£| ?l#«8**|#^7l ^aJH, ^U)-(l2)£| * ^M* ^f- 

(^^ofl 7 ) 



£ 17 $ £ 18-1- ^2] ^7] #flj- ^12] ^aH ycHil nflsfl A^^. ^7H. 5L U^r 

^Rl, Sl-i. ^ -f-°l TFT olsflol 7)#2} Q±$\ ^^°)JL, S. 18£r £ 17<* Si<H^o] Sltb 

A #2} 3# £ ^3 -g^* 3^ Aj-Eflf. M-EM|fe. EAi^Sl ia-^£oltf. SEtb, £ 18ofl Si«HAl^, ^ 

^ JM* £^HH SlA 1 7>^tb ^£21 371 a t}7] % ^ ^ g-^g g -g.^ 

^5>if 3# ^-Efll- ol«B*|.7l -a 711 *>7l $H*l, ^oiq- 21- Jf ^ ^ Aj-tfl^ol ^ 3*1*1 tj-a.70 

■5}3L Sa^. SE, ^ 17 93 £ 18*11 Si^H, £ 2 £ £ 3(^H 1) £ 13 £ £ 14(a2aH 5)^ v}# 7 }x]Si\ ^ 



-E 17 £ £ 18°fl £A|§>^ jg-o], ^aHI 7«1Mfe t -^H 5 5J. uls*>^, -f{-?i^l^(501)# t1H*H *il 1 
(lla)4 3^(502)* tfl^ Bfl*l*Hr tflAlofl, ^^(l2)vfl(^ f ^ 1 *M ^Sl^(12a) 2)- xfl 2 *iSl 
^"(12b) A>°l)ofl *^M(601)# 7lM*M #^(602)4 E^^-(603)# tfl« m*\^±2.V). ^ -§-^(70) ( 
S. 1 #i)^l 4f ojaflol ^3 -g-«$(70-7)°l ^AjsH Si 1 }. °1 -8-1* ^(602)£ *(655)-§- 7i*H HfleH 

*(510)°H ^5|<H SM; ^j84IS. &r%. i^sl"(603)^r *(656)-§: 7^*1 *| 1 *>%^(i la) °fl ^ 

^r^H &$3. St!", tb -S-^ ^^"(602) £ £^^(603)^: ^>^i(3a)# "4^ ^^fe 

^°l&l^(6a)^- 4 2}. fe -«?-*ol ^151<>1 °l^^lfe L^> s J A o v # °1 "I. S^i^(603)2l cfl 

°lBl^(6a)<Hl Jf-J^g: «flel<H*(510)2)- ^^"(602)^: ^^*>fe *(655)2l II ^V^l -t#5l<H fljl. 

-g-^ ^^"(602)21 c-ilolE|^(6a) 0 fl ^-^e ^(655)* ^i^^ Sit*. S^^(603)2l ^a>^ 

(3a)^l 4* £^^(603)4 ^1 1 *>%BKlla)-i- #(656)^- SiH, -§-^= 

(602)21 ^XH4( 3a )ofl ^(656)21 ZL 1-#5)°1 3 ^2) ^-^ ofl ^SflA^ 5 21 



2+ S|-4i;2l ysl^| ^6>£ £|<H, TFr <HSI]ol 714(10)^0)^ --§-#^ £:.-§-^'€^^>Ai(.3 a )oli4 el] 

°lE^(6a)<>ll «B-* a !-iLS:^.S'S*hfe ^°flr21sfl ^3 -g-^ ^^^tj-. ; ... .-, ; ; .: .' 

Stt, ^a]^1 7o\]*\ir ^q -§-^(70-7)* ^1 1 ^>%^-(lla)4TFT(30) *}°] <$ ^ 1 *>%«Kl 

la) 4 TFT 71* (10) A>o]ofl ^£ 7>^*>n)-. 

stv, -m^ tb -a 5 mi^i -a^m 7^1- «£^^(ia)2i -§-^(70)* ^-f °\)^, -s-^ 

^1^ cflAlofl £B£ ^^-ofl Jf7>S><^, t>£^l#(le) ^^^ (la) J=L^ Aj-^ofl ^^)§>^ -g-^ £ 

^o.£.Al ol-g.*l-c-lEl-J£ ^-^*>Cl-. 



2Et>, °1 A J- ^^tb ^ AH 3 £ aH 5 MlA] AjAHl 7 ofl ttJ-HiS, wV£^l#(la)2l s>^ofl >fl 1 *>%^(lla)°1| 

$efl21 *>*.7l*o( ^-71-*><H jgAi2) Jf^*>7l nfl^-ofl, ^ £ ^^-*>fe Si 

<H cfl^*! -a-Bl*>4. 5£tb olS* ^"°1 ^ 1 *>*B)-(lla)-& °}3*Kr ^^^1^, ^A>Ai( 3a ), cfl o] ^ *i (6a) £ TFT(30) 
^^^^.S. 2.°} ^ 1 A>%°l-(lla)2l ^a^ ^^o.5. HBl^i4i^l <£*r w}^^. o^ofl £l«fl, 5\?]%o) 

* 1 *>%^(lla)2l «S^*.S.JfEl »|^^ ^A>Ai(3 a ), cflolElAi(6a) TFT (30) 2] a^oflA^ 

^. «7l %n ^ V ^121 Lfl^foll Si<HAl2l ifl^ SkM.#oH-c^ s!-A>^-oj ^s>^ ssi-^^s. ^Al^ 
Si 4. 
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CS*H 8) 



4^1. £ 19 9i £ 20* #2:«W €■ Aj7l ^1*1 ^4°fl 8 °fl cflafl A^ftt}. <H7H, £ 19fe tflolE^, 

^Hl sl-i 3^ l-ol TFT <H*iM 71*21 5^2} ^^^oln, £ 20£ £ 19<i SH-M^l tl 21ft 

4 *21 ^ *7ll 9] ^-2} -g-^ ^-%4£r A o v efll- 44^ £*}2j<?l 4<3£ol4. £ 20»fl 5U<H4-b, 4 
*«m 4 ^flS JE^<M14 OJA 1 7>^ft ^£21 371S *>7l ^| «fl^l, 9> *ofl 2)ft 4 7)1 91 ^3 -§-^* 

tt^St 3# ^-Efl* ^lSfl^l ^Tfl *>7l ^SflAi, 21- ^o]l4- 2)- ^llo}!} £ Aj-cj) 2} oj ^ ^ u^j-g. 2}^*1 ^e^l 

*>jl 5£4. _£ 19 ^ £ 20°ll 58 °H. 51 2 9? £ 3(^H i)4 D >^V7}^21 ^ <L±*\]±r 4*7>42l %2. +2. 
1- J?-<*|*}jL, =L ^444. 



S. 19 9l £ 20<H1 £^ls>^ 44 £<4 aJa^I S^H^r, aJaHI 12). Hl:uL44, -3-4*11 4 (30 1)* 7M403 -§-^4(30 
0)4 -g-^ 44(302)* HflA^Rr tfl^Hl, *11 3 *4 444(7)4 (^r, 444(7a)4 ^tV *J <g b]- (7b) 4°1) 
■HI £4421 tfl4 444(700)-!: 444 °-^4 4t>1431 5E4 4431 4(701)-§- 7fl ^tfl t&><^ e>l ufl4 444(700)4 -§- 
4 44(702)4 314 «11*1443.<4 43 -§-4(70)(JE 1 4^)2} 4€- oj^oj ^3 ^.^= (70 . 8) ol ^aJs^ flcj.. 0} 
44 44(702)4 44 444(7b)°1] 7fl^-£ *(751)* T^aM 2]-i 44(9a)°11 ^4£H 4i 44 4^3. 

44. St!", 44 44(702)4 44 444(7a)»ll 7fl^ *(752) 9* *11 1 4<34(311)<i 7fl^-^ M 

e *(753)* 71 AlA^cll 01^^(63)3]. ^^(c^t)!, Al4) ol-f-o^l-b *H Bl <H * (705) * 4314:11, H5fl 
4 <g<*(le)°ll ^4=H 44. St!-, 4 7fl4 "3^4 Tf-^^H S4 43 ^-^(70-8)21 -§-%=Ai o^^c 7)^ 

*Hr vfl^- a}%h]- (700)^r Sl-^ a^-1 ^°\]^] ^^£1^ ±$ #$3- 1<>lf£^^ *>^- 

5}"(700)^:, *(751)21 7B7-1- 7>^S>^ ^-Ij- ^-^e ^(751)<H1 cfl-g-S>^ 7flif ^el-^^ 

S|<>1 St!:, -g-^ ^^(702)^8: ^7.}Ai(3a)* n}g| ^^-5]fe Jf-Jfrs|. cfl -o] e) Aj ( 6a ) * 4^ ^Slxr ^-^1 

=)<H LA} ^21 ^4 v # ^Jl, ^-^H *(751)<H| 21ft Sl-i ^-^-(9a)2l ^-g- ^^^t]) 

^-^e ^(75i)2) ^SHlAl W-7\) S^S1<H Sl^. S«:, 2.*^ HBfl«?l ^^(le)^l *(75 

3)ofl 21ft ufl el 0^^(705) 4^1 %<$4r <*i*»l) ^ S S«>£^- *(753)2l ^ofl-H ^o) a7l l ^S}<H Si 

4. St>, m B1<>1 #(705)^- ^^^^.S. a.*> ^-^H 5;(752 91 753)21 7fl^p- ^^lf- zH S*>-3>£S. L ^ ^^-0.3. % 
-^£1^ SilL, Bfle|«H#(705)3|- *^*».S. ol^-<H^l^ ^o]ElAi(6a)^: «1) 3] «H # (705) 2J ^(753) jf-^ofl/r] 

Jf-g-g- nj^s. ^> ^el-vflo^ ^^S)<H 5J4. Zl ^-21-^^ ^SflAife a^aHI 121 ^^2> D>^r7>Alol^. 



B?.^, AJAH1 8 <H1 4 = ^, ^#ft> Bll^7l$4 Z>ol -g-^Ai^- ^A>Aiofl 7}££ 4^7)1 ^5.7} ^7] nfl^-ofl. 

^ ^21 Hl7fl^F- <^^# =H, TFT <H 3fl °1 71^(10)^1^ -g-^=Ai ^ ^-^ ^>Ai(3 a )oiq- oi 

oi&|Ai(6a)°ii °j^i^*.s ^^*>Tf ^oii 2isfl e *q ■%■*&<>] 

tB^ a}^-h1-(700) ^ -8-^ ^^"(702)^ al-S-^ ^ ^elA>olH ^ n^Jl-* i«-s>^ tJ-^Bl- 21 

°i dlol&|Ai(6a)4 ^-ojft A!^- =o_ s "^«1|JE €4. 

(^H9) 



4-8-^1, £ 21 % 22*-*2*H ^ t^2l ^J7l ^121 AjAHl gofl cflSH ^^ft4. <^7lA^ £ 21^r ^01^'^, 

^A>Ai, Ai^- f-«l TFT <>1 311^1 71*21 51-^21 3g^£<>ljl, £. 22^- £ 21^1 Sl<H^2l seje ^.ofl 2)ft 

4 ^2] *7ll 51 ^aj -§-^=* ^*>^ i44Ml^ *^£o]tl-. £ft, £ 22<H1 ^^^1^, A 

%o}^ z)- ^-^m. ^^AVofl^l < ?1A 1 7>^ft ^£21 3.7}S. ^>7l ^ISflA^ 51 a-EHs ^.ofl o^ft ^ ^.^ 

^^*>fe 2}* ^-Efll- ?1S11*}71 =g7fl *>7l ^SHA), Z]- fo^ Z}- ^-^floVcf gj Aj-nflajol Ufl^f. aj^sl Cl-STfl 

*>al $14. 5E, £ 21 91 £ 22<H1 Si^^, ^2^5- 3(^7-1^ 1) c ]9 ^ c 2 0(-a7-Hl 8)4 4*71- a1 21 =?■■>§ 
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£±«lfe 447>42l %2. 4JL« 4^4:n, ZL 444 ^44. 



£2lS£ 223) 5*144 42)- £4, 4431 9°fl44, 44*11 84 W1S144. 444-2.3.421 i4)4 444(700 -)4 
44 44(702') 2 1 44 43l7> 44 4°l21 43*114(701 ')4 ©.a ^^H, 43 -§-^(70) (3L i #a)S) 44 
431$] 43 -8-^(70-9)^1 51c]-. o]ofl xx\^ f ^} ifl^- 444(700')4 4 4^44 *(752) 

21 7fl44 7>44 , 3 ^(752)31 31444 7l|i7> 44 443M Jg^- ^^El<H $14. SEtb, 44 44( 

702')4 444(3a)4 44 4434 4-&4 3We14(6a)4 44 4434 44-<3 443<>1 ^l^ 0 !^ L *> 

*§4 S-** 4:4 4(75i)ofl 214 4i 44(9a)42l ^44 45:431 -a^W ^(751)21 ^431 
4 4^1- ^Tfl ^43<H $14. n 451 4431 4*1)44 4*131 851 ^44 4*44°14. 



444, 4*H1 931 4^, 444 ull^7l#4 4°1 4^44 44431 7>s.s. 444*1 3144 4-2.71- $7l ^431, 
4 4^3 «l7l!4 $^4 a*14 3*1, TFT <H3M 714(10)^14 4^4 ^ 44 444 ^44(3a)°14 31 

°1 44(6a)3l <asl|^£i ^3 31444 431 21*11 4 43 44<>1 < a<344. 

£4, <34 4^4 4*131 8 5E4 4*131 94 4°1 4i 34(9a)31 5-444 31 3 44 444(7) 3131 421 44(70) 
4 4444 ^4314, 44 44 31*131 £4 44 4431 47V44 4i 44(9a)^S.44 444 444 4431 3 
*1 44 44 44°. 3.4 °1 44^ 4£ 4444. 

(4*1 3| 10) 



4431, £ 234 42:4<H 4 4^21 47l 44 442} 4*131 1031- 31*11 4*344. .4*131 104.4*131 8 $ 4*131 
94 4°1 3H34(6a)2l 4431 314 444(ioiia)4 4*14:2., ^4 4*H1 3 4 4*H1 5 313 '4*H 74 4°1 
TFT (30) 21 44*11 *\} 1 44?q-(iia)4 4«14 1 3, 4 444 4°H1 444 4 4*H131 44vfl TFT (30) 4 43 4' 
4(70)4 444 471 44 4431 €t4 6 14.°l7H, £ 234 314 444(ioiia) 4 ^1 1 444(1 la) 44 4 
44<*) 44314 TFr <H 31 <>l 71421 3 S4i c, 14. 



£ 2331 £*144 goi, ^a]<^i io3144 314 444(ioiia) 4 ^1 1 444(lia) 44 ^4 s J4j°s. *J4=1 
^ Sis, ^ 1 444(iia)4 3 §4^^.S. a.4 M14 444(i0iia)4 ; < 3'3-* 3.-^ wl44-$-^l 4£4(4..4 •' . 
431 431) 4 A 3£H 44. M14 444(ioiia)°fl 2lsfl 4 4^21 7 fl4 ^4 4^44. 2t, 44 4°H1 $14 £4 
4*1 44 444, cflo]Bl>a ^ TFT 44 ^4^.2.3. £.4 ^1 1 444(iia)2l ^4 mi7l4^.^ 
44=1^ 514. ' 



44^1 1031 4=4, cfl^t 714(20)4j5-S442) °dAi-%oi ^ 444(101 ia)2l "3^-5.3.4^ ^1^44 1 
444(iia)(£4, 444, ^He^ 4)^14 444^3.^1, ^4 47l 44 4*121 ^<>\] <$o]Aj<n ^ aVA>^-oii4 
44 444°1 4^544 44 £4^3. n 14°fl 4*m 4 44. 5E4, TFT °] ell °1 714(10)4^-S.4e ; |21 Sjfl4°l 
^11 1 444(iia)2] ^^^.s.44 b»1t144 M14 444(i0iia) 44^1^ a 4H4s«l, §114 ^7l 44 4*12) 
^1431 $1<3a^ ^ 444<34 44 4444 44 4^844. na^4. ai?144 ^4431 alJuL4<^ 44431 4 4 
£7} ^14471 «fl4°fl, 31^431 214 ^4 444 44 44421 4^44 °J442l n43l aisfl ^ni^>^. ^e}.^, ^_ 
44312| 4^4 4^144. 



(4^H1 11) 
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°l A o v ^Hl 1 10^r «£^*S1 *H\£ ^21 r^^oj] 7floU= (^A}Aj) o] H fl*|jg e)- 7llo]Etg<y) 

TFT* SMi ±#%&TFT3.*\ T^l « ^°l^l'?t > ^*Hr aJaHI n 1^7] aJa^ i 8 £- ^i^|^2] *Hg 



£ 24 U £ 25» ^71 aJa]^ n o\) cflsfl Ad^^ a}7H f £ 24fe- cfl^El 

^>^i, Sri ^ TFT 3fl °1 Sj-iSl Jg^£olj7 t s. 25^r £ 24«fl floW^l -se)H #°fl 2} 

^ ^4* 11 #3 -8-^-i" ^^xr 3^ ^Efll- M-Efuflfe £Aia}o] ^ioltj-. 5£tb, £ 25*0 Sl^Hfe. 
*t A 7>^tb ^3ES1 3715. *V7l flaiM, $ ^ofl oj^j. ^ ^ 3.3 _g.jg= 

* ^*Hr 3# ^J-Efl* °l*ll*|-7l ^7]) t}7] ^SflA-1, zl- ^01 4 zj- ^-^44 ^ ^ ^a)*! afl^s. aj^^ ^ 
= 7fl *}JL Si4. £ 24 H £ 25°fl $1°H. £2 D ^£ 3(4M°1I D^r "}S7WS1 ^ -S.i°1)te °}%t?}x)2\ %3L 



£ 24 11 £. 25<i £.Al*>fe «><q- z>o] ( aJa^I n^lr .SLU i^-g- TFT(30')2l ^3 -g- , 

^(70)(£ 1 #2)21 4a ^Jajoi ^aj -§-^(70-11)^1 5i4. i4 ?^]^Mr, IF T ©J 7l#(10)^- 

<HH, ^>4d(3a>)-2-S.J?-Ei| ^ol^|^(6a')# 4^ £ 24°1H ^(^) ^-5-3. 7fl°l3= ^ J ?-«-*«Hl. 

^«?3^-(2')* <LV£.^l#(210a)<>l 3*3 <H °1 tH^e ^ ^<K| nfl^SKr tV£^#(210a) ^f^- 

°1 ^fl^ "S^iS. S]<H SI**. *-£^#(210a) A <Mlfe-, ii «^-(204a) ^ E.H<H 3^-(204b)°l cfl o] E] -g (6 a • ) ^ ^g- 
^^-(^^cfl Al?t) ^.S. ^^"(204a) U H5fl°J ^^"(204b)2l- *£^*(210a) 4 0 1^1^ A7\ S. 

^ ^^ v (ohmic contact) "§71 ^)tb, ^l^cfl n + ^ a - Si (amorphous silicon) f£S 0 1^- c> 1a1^. ^^-#(205a ^ 
205b)ol 2j#5l<H 5« Jl. *Alt-*5!«iS] ^^^fl^Sl *H^*(210a)^-Hfe *m-ir ^<^A^o| ofl^ 

• ^"(insulating etch stop layer) (208)^1 ^ Sj<H ^i^-(204b) ^± ^^"(209a)2] ^7 r ^^S] 

o] $iJL, o) #± ^^-(209a)2) i3->MMfe ^^-^^^-(212)^- 7)^*] $ n^S) ^^"(202)^1 ^#5]^ SU-S. 

^, 5Etb -g-^ ^^(202)^Hlfe -rf^^l4(201)* 7^^^ -g.ifMj.(200)°l ^#£1^ SJ^r. HelH, -§-^=^(200)^: 3Hh 
fiAl tfl-t ^se^-ola ^j-c^ i^l •a^-slJl, ^ ^°1S. ^<Hf£^^ J! 4. -g-^Ai 

(200)^ S. 24^1 44VS «>2r ^g^^iS. ^.«>, ±± ?l^-(204a), ^A>Aj (3 a .) °_3_if-B\ l-#fV TflolE ^ 
Hell"?] ^ (204b) -I: ^ £ 24^ ^o] ^tII ^3 zj-^tq-^, -§-^=^(200)^ £ 24 

# -U^ofl ^^1 ^<M- Sol, £tb ^>^d# ^Her°lH S^IS'^^ ^^sl<H Si 4). -§-^ 

^^"(202)^ ^^^(212)^1 7fl^€ ?5«e ^(213)^- 7l^A^ ^ 3^-(209a)2} ^c]} ^^E)^, ^ 

333. =H Sa^f. A ^ ^^ v 21 -8-^= 3^(202)* £ 24<H1 44\fl h>S^ Z>ol 3§^^ o^s. ^.o}, ^A>Aj( 3a ,)^- 4^ <g^- 
^ v #?> -§-^ 3^(200)21 zl- ^ia>42l ^o] ^o\] cfl^-^.^-^-ol ^ 7fl «§^=]<H ^4. °1 2r 

2>o] AjAjo,] iioflA^, -B-^ ^|^(201)* 7fl^^ Sri 3^S..S/a ^^-2] -g-^= ^^-(202)21- i^ ^S. € 
•• -§-^(200)^1 cfl^= uil^lElfe %4l:2Hgl '*3J -§-^=(70-ll)=>l TFT(30 v)-21 ••FH^Sth , . "'- : ....... : -. 

4^i, -Si^H H°fl a+S.^, 3#?r «11^7l#2l- 2>oi -g-^Ai^. ^aVaj^ 7> s . s . q-^*>7fl «fl^t- ^i7> a 71 nfl^:°fl, 
21- S)-i2l al7l)^ £1<H. TFT <>|5llol 7l«(lO)^«H|Al -g-^ U -§-^ 3^"* ^*H3 (3a ^ 

<olEHd(6a')°H ■y^l^iS.^xl ^Aj^^^jofl SJgfl ^.^=6} -gol^4. 

5£«-, & *J*l°HHfe, -8-^=3(200) H -§-%= 3 ^-(202) 21 ^ £^ ^-g- H^^o^ s>%?to.S 

Zr i|-di2l.7l|> ^^-t- fl-^Sl-Tr ifl^S" A>%H}-51S.Ai 7l^Al?l^ ^s. 7f^*}4: Sfe, -g-^3 ( 200) ^ -g-^= 3^-(202) ' 
21 ^ <y=^* ^^tb £^ n -lH ^*>oL 2]- ifcfcSI 711^- -g^^- fl^3>^ ufl^- a>^-°1-# ^Aj^^c 

(^AHI 12) . 



^°\], 5. 26 U £ 27* #2S>^ -& ^21 ^7l ^ S) AjAjofl i 2 ofl cflgfl ^^^4. <^7lA^ £ 2 6^r HM^ 

3, ^>3, Sri. 3^" -i-ol ^aj^ TFl\<H3ll 0 l 71^21 S}-4i2l ^^^oIji, s_ 2 7^ S. 26«H1 $1^21 ^.ofl ^ 

ti n ^21 A^^. ^711 ^ ^aj -g-^=# ^^4^ aj* ^-Efl* 4e1-^^ £AM°a ^J£<>14. £ 27°fl Sa°1^fe. 
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37fl *>J1 5JC1-. £, £ 26 ^ £ 27°fl 5^1. £ 24 ^ £ 25(^^1^ 1 1) 2> o}&7M S} ^ .kdM^ o>^- 7 M^ % 



S. 26 ^ £ 27<Hl S.^1*}^- «}2}- ^^Hl 12<HM^, ^a1^ U 4 h] jes}^, 171121 -§-^( 20 0) tfl^M tb #21 
-g-^(200a 3? 200b)# <8.3-, °1* ^}°H1 -g-^ 3^(202)-§: -fflHSMfto. 3.M|, ^3 -g-^(70)(S 1 % 

^)2l ^ IM^ ^3 -§-^(70-12)^l ^-$3<H $14. St!:. -g-^(200a ^ 200b)£ £ 26°11 44VH ^ 
^3.2.3. ^.*>, ±± 3^-(204b), ^V-tl(3a')-^S.^ *#ft TlHH ^ ^ ^^(204b)# ^ 

si-, ^oltl^ (6al )^- g E s z}- ^^cf £ 26^ ^M 32 a>ll ^ *#*M(^. -tf^ofl €• 91^ ¥H* # 
^ ^E^ojH ^^S.) ^4. ttSi, ^ -g-^ 3^-(202)-gr, °13ofl cfl-g-§M £ 26 # -tf^ofl 32. ^ 

°1 4" -^ D >^, SM7> ^j-o^ 3><3£)<H StL^ 333. ft #3 -§-^(200a 

^ 200b) s}-^o>^ ±£ 4^ 3^>4 -i-^ 2is« *i3. ^^i^ ^f^ji, ^-<a*M n 

aj- $_ a] <3<* Wt?M iJEeWH aq-71 sin (routed), <4S n*S. -§-°ll ^s^HlS 

3 #3 n 1 ^ •« *'«B ^ ^ *J *l °fl 1 1 SI ^ -f $1- t>}#7}z\ o] 



A «l7lR <^^* ^<=>}-£ £1<H, TFT <H Bflol 71^(10)^011^ -g-^=Al(200a ^ 200b) ^ -g-^= ^^"(20 

2)* ^A^Oa^ol^ cHlol^^(6a0°1l 0 d^l2l^S. ^ *Hr <5}^1 £1*11 3. ^aj ^^= (70) ol <g<H^x^-. 



£tb, -a^-Hl I2°fl>-1^, S^-i ^^IS. slfe ^^-(202)^: ^415. El^ tb ^"21 -g-^=^( 200a u| 200b)^l 
S\m ^*HH €H^«lS|7l n|*o| f ^^-(202)«H1 Sl^^S) -§-^ °H 21 §1) ^a>^ ( 3a . ) 0)14 cfl 

°lE^( 6a .)ofl n^lTfl ^ ^ ^>Ai( 3a .)olu(- cflolEj^(6aO°fl 58^^^ «^ 

21*11 -g-^ ^(202)(£ft ^ ^^-(209a))°fl ^"^^ «1^7fl *}±r &7] nfl^-°ll -fi-Bl^. OL^JL, o]#Qo) 

-g-^f 7l#^ $n ^11 ^^^(212)* §W ^C-l2}£ ^n^. 



ol-^-M^ft ^ *M 11 ^ ^ A M 12°fl/1fe SL£*|*(210a)£l ^^l S^i (209a) 21 _^7\ Hflxlsl^ ^(^l 1 ?]:, 
£ 28<Hl.£Al§>^. b>2}. ^-o"l ft£##(210a)2l e>#oll ^ ^^"(209.a)* afl^l^cl^ ^-^*>q-. °1 SI^a^ 
21 «-£«(210a)^ ^i^^-(209a)2l 7)}o]^_ S<S^(2 '):4-S^B ■*(2145.*.7ln l *«HL-a«8*|-'« i 

(^aHI 13) 



^°fl, £ 29 51 £ 30*-*2:*><H £ ^21 ^71 Aj a! ofl i3ofl cflgfl ^^tb^. £ 29^ cfloltl 

^1, ^A>Aj =o] ^a^^ TFT ^Bflol 7)^-5^ ^21 ^'SSolJL, £ 30£- 5. 29°fl Si^A^2] ^-^e iofl 

* aq- #21 ^ ^7^1 ^ -g-^ ^-^*}^ -^-Efll- M-El-vfl^ £Aiajoi Ta-^coi^. s tb, £ 30-^1 sM*fe 
^ «h 4 AH* £^ A <HH ^lA 1 7>^t> ^£21 3.7] 3. *>7l ^«Ha1 ^ ^ofl sj^j. ^-Tfl ^ -g-^ 

* -y-Efl-1 ol^€r>7l ^711 *>7l ^SflAi, 2^ #01x4 ^-^u^ ^ Aj-cflajo] j| ^ ufl ^^ aj^*i x4 
= 711 S>J1 SlcH. i. £ 29 ^ £ 30-H1 51<H^. £24^2 25(^aH1 n)fi). p}^*) ^ ^^<Hl^ °>*7>^21 



£ 29 U £ 30<H1 £a)§}^ z>ol ( ^A)ofl i3oflA^ ( ^Ajofl 114 Hlji*>^, ^aj -g-^=(70)(S. 1 #S)21 i4§. <a 
eH<?l -g-^ (70- 13)21 ^^<H1 ^ .^^-(209a')°l «fl ^1 =1 <H SIjI. -g-^ (200) 4 Sj-i ^^(209a') A}olofl^ # 
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- 1} ^<S^(216)°1 3*3<H Siiq-. ; a < a^(216)<Hl 7fl^-^ ^(217)* s}-^ ^ ^ (209a • ) ^ ^ # 

^•(202)^1 3^-(202)£ Sl-ih 3$lS SH $m. a*, ^ S^}*} s.o] Jf^# £ 

29? -¥-^1- #fe) ^<=eHa ^2] -g-*lMd(200)£-, £ 29°fl ^4\fi y}2> £<>1 sgiga} o.^. s.^ 

H #(217)* ^Hr -g- D J# ^°1 ^S-ol «W *W SIjI, ^ ^ A o v 21 -8-^= ^^"(202)^- #(21 
7)«1| 2)4 ^ 7>^-S>£S. ^ s.ol g^. ^-^-o] ae]E ^(217) *e<*X| -8-^^(200)^.^5. ^ 37fl sq<H flth 
=L Ifl-S] ^oJ-^-Hfe A]aH no] ^jj-.^ P^W^CJ-. 



4 sfctsi ui tIIt 1 «3^-§- =h, TKr <Ha1°l 7i#(io) A <Ml^ -§-^(200) ^ -g-^ 3 ^-(202) -I- ^M- 

^(3a') 0 lM- cll^H.^(6a')°fl ^WHr ?H1 2] Sfl # ^2} -g-^o] ^o^tf. 

(H*M 14) 



£ 31 5J £ 32* S^SH" €■ «7l #*|2| -a AH 1.4 <H1 cflsfl -i^^. «H7H, £ 3l£- cflolBl 

^, ^M-^d, Sj-i: ^ -f-°l TFT <H3l°l 7l^S] 3^21 ^£.013, 32±r £ 31°fl &<>H2) #<i 2] 

* *t #21 $7]| ^ ^-aj ^*Rr 3? ^Efl* M-BMfe- S.Aiajo] ^Soiq-.-SE*. £ 32°fl floHfe. 

^ *«W ^ ^fl* °1A} 7>??}- ^£21 371 S t}7) ^ 26«E #ofl 

= 7fl *>j! Sit)-. SE, £ 31 ^ £ 32 oil 5I<>|^. £ 24 H £ 25(^aH1 H) x #^- £ 29 ^ £ 30(^a)^ 13)4 o>^V 7 > 



£31^5. 32°fl £A)§>^. b><^ ^-o], ^Al<4 14°flAi^, a}aH 134 Hlas>^, -g-%=(70) (£ 1 #2:)£l cf* 
ell °1 -§-^=(70- 14)^ A j-#21 £^B)-«.SJf-Bl ^ ^Aj-£) ^.^ ^^-(202')°1 tM§3jI. ##2) ©.S-^-Bl ^ 

e^.o1= ^Aj-o^ -§-^Aj(200')°l ^^"H Si^". HelJl, ^^-(209a')' 2 l- -8-^ ^^"(202')^ ^^^"(216) 
°fl 711^33 #(217')-i" 7i*H ^^51j1, ^^-(202')^ ^ Stb, -g-^= 3^(202')^ 

^^^-(212)°fl 7fl^-€ #(213')# 7)^Ai TFT(30')^ H5fl<?l ^^(2046)^1 ^c}. 5. 

31°11 £Al«>^ «>i|. ^•o] j ^-^^(200')^ (204b), ^A>A3(3 a .) o_s.^-E-l Tflols ^ HBflql ^ 

^-(204b)* S*.^ 1 ?]: >)lolElAi(6 a ')# ^ S)-4:°>^ £31? A o v ^°fl 23 ^ Til l-#3><^(^, 

A o V #°1| €■ -¥"i4-t ^ ^E^ol'3 ^Aj-0_ S ) ^AjE)<^ ^ ol^Jofl cfl^s}^^ ^^^^ ^^.(302 ^ 

71 E.3i.*-a^*| W n l-#*>^:(^, SM7> L7>*J W^S.) %'^=1.<H SJ^..-3-.^Sl tV**T-- -', ; 

^ Sfl Ai Aj AH 1 3 21 ^ -f £). ol^7}7| 6\ t\. 



n ^21 v]7^ ^*>E TFT <H 5fl °1 7l^-(10)Aj-o1lA^ -§-^=Al(200') ^ ^§-^= ^^"(202 ' )* ^ A > 

. Aj(3a')°l^ 01olE^Aj(6a')°fl 0 J^2l^S. 3 2] S« s ^aj ^.^=ol ^<H^lcl-. 

St!-, ^aH) HoflA^ TFT(30')- ^>^i(3a') ^ tflol E) Ai (6 a ' )4, sj-i ^^5. S)^ -§-^= ^^-(202 O^^l A> 

°H1^ #3)3. -§-^^(200')°! aI^HS, -§-^= ^^-(202')°fl ^°1 A i21 ^^1 ^^^1 ?H-^<H] 

2|S)1 TFT(30') ^A>Aj( 3a .)olu| nflolE^^a,)^] ^cg^=^. n]^^ ^ #£ (3a • ) °1 >4 ^olE^Ai( 6a .) 

°fl SJ'H^Sl >d^-ol ^-^ ^^^ofl 2] S fl ^.^ ^^(202')(^«:, Sl-i ^l^-(209a ' )) °\] ^^Sr n)^^) 

&7\ ^o\] -fr?]*}^. olSJ- Q°] ^*>^, -8-^ ^Sfl ^ 1 ^<a^(212)# ^^Tfl ^>Al 

^c-lEl-S 
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£t!-, ^4ofl 134 ^ofl 144 44 n± 44(209a')3 44 44(70)1 444 <£4 -g-^ 

U -8-%= 442} i>a ofc^ t=^2) ^Bj-O.S. 4 A 344 4°11 2lSfl Z}- 7fi4 <§^1 4^44 vfl4 44 

4^3.4 444 ?14 7>444. 5E^, 444 5 4*$ 442} 44 £^ 42*4 £ ^^o. S ^*>J», 4 

4^2} 7114 oj<*4 4^44 M14 4444 1JE3. «§-^444:£ €4. £4. 134 44ofl 1421- 44 44: 3 

4(209a')3 4efl*ofl ^a] 44(70)4 444 ^4 ^^-°ll£, 1221- £4 4 42} 4^4°. 3- -§-^= 441 

H31444 4^1 *1|444 4-SE 7>444. 5E4, -8-^(200')^ 31434, 4441 44 ll^ji SiHS. *844 
c-1 SlOE 4444. 



(-S*H 15) 



^-g-°ll, JE 33 U JE 341- 4^44 4^21 ^7) 44 i 5 ofl cflsfl 4*344. <*) 7 H f £ 334 H144 

-a, ^r44, 4^ 44 l-ol TFT 4 314 7142} ^21 Jg^EoljL. s. 34^ £. 33^] 214*121 .Jofl 21 

4 4 42} 431 ^ 44 441 4444 44 4^4 44^14 £444 44^44. BEtb, £ 34 <i $1444, 

4 ^4 21- Jf-xn-s- je^S4M 44 7>44 4^4 3713. *M 3314, ^ seme ^1 214 ^4 4t)1 $ 44 44 

* 4444 44 431* 4*H44 <%7\\ i5}7) 3*1)4, 21- f^oiq- 21- JM44 ^ 4^144 5g4 Hfl4» 444 4 

S7II 4^ ojcf. i 33 ^ £ 34<H1 $144, 3E 24 g £ 25(-*H°fl 11)2}- 447>44 44 ^.dtoflfe 447>44 % 

5 Jf-Jtl- 44451, ^ 4 A 3444. 



£ 33 ^ £ 34<>11 H^l^Hr 44 £4, -^AHl 15444 ^Al<m nil- U1H44, TFT 4 31 °1 7l 4(10)4oll ^ 
7flole^21 TFT(30')4 o}-Eflsoii ^aj ^.^( 70 )( £ ! ^-3..)^ ^ oj^oi ^aj -§-^(70 - 15) t 1 ^^ $1^-. a. 

f^l^St TFT 7)^(10) A o v oll ^ ^J-21 -g-^= ^^-(802)«>1 fl^SJuL, °1 ^ofl ^.^=^ ( 800 ) o] 

fH801)-§- 7fl7)l*H cfl* «fl^l^<H $14. UBIjI, o] -§-^(800)^^ ^1 ^<a^"(12)* 7fl^^ ^A>^( 3a )ol % 
^^«H 514- -§-^(800)^7 ^^El-oln ^^jos. Sl- A o- a^l °§°3 ^<H1 ^^-5131, ^^IS. ^^£^^14. -g- 
* ^^(802)^ 5}a| ^^^-(12) ^ -ft-^i ^1^(801) ofl 71^3 -f (813)oll 2l«fl SVS Sfl # (2 1 0a) 21 =^1<?1 oj 

^^=)<>1, n± ^ ##3. €4. S-^H *(813)MH-^ ^X>Aj(3a)4 -f-ojtt S.^aj 7flS.(°fl?icfl, S.^21 # 
<>1^-<H^1^ l-sl ZZ. (3b-) 7> «fl^lsl<>l ^-^=^1(800)^ £ 33ofl 44^1 421- 2>o] Jg^aj^^ 

■£.*}. ±± ^^-(204a). ^A>A^( 3a ,) o^s.Jfel s-^-g- ^)o|e ^ 5 £^0] ^^-(204b)l §1 ^ 444, cflol^ 
>a(6a')l 4 *£44 £ 33# ^ofl 337 a-ol ^71) 1#4°^ (^, A o v ^-ofl .3 91 # ^1 ^ £e^ 

"l£ ^^-.«.S.) S.^¥l?l $14. &&r& -8-^ ^^"(802)^: , 4^ ofl.41^-:44.£ 33^ *^<fl HJL.^^.l Jg ?B C " 

^, 4 -a 44. a47> ^^-4 L4*§ ^4-^S.) ^^5)<H '514. n 4°1 4^ oil us) ^4 p>^]-7>4 

«>14. 



444. -a A H i5ofl 434. ^i^4 afl47l^4 &o] -§-4^il ^a>aioii 7 }s.s. 444?11 «B4% v ^-2.7} ^7] nn^-oii, 
4 4^21 H17114 ^04^. ^5)^ ^o> £ 5i<4 TFT °] sfl °1 7l4(10)4oflAi -§-%=4(800) ^ -§-^= S 4 (802)1- ^a> 
4(3a')°14 t-HolEl4(6a')ofl ^^^JS-S SWfe ^ <H1 21sfl ^-aj ^.^=0] ojolaJ4. 



5E4, -ti^Hl 15014^, TFT(30'), ^44(3a-) % ^44<d (6a-) 4, *Mi ^4 si^ 44 44(802)421 4 

°loilfe si ir -§-44(800)°l 7fl^Hsl<H a^ES, 44 44(802)o)l 4^1 -g.^^s.^^1 

2|S11 TFT(30') 44 ^A>^(3a')°)4 4°lEl4(6a')ofl 4°J41 H^lTfl 4^ ^ ^4 ^44(3a')°14 4|ol^l-4l(6a 

oil 51<H421 4^1 4^1 44 Hl^ofl 21*11 -g-4 44(802)(S&4 4^ ^i4(209a))oil 4 0 J% t l 44 514 

S171 "114 o)] 45144. =lb]jl, 0I4 40I 4444, 44 Ti!^ 441 ^1*11 44 4^4(12)1 4^71) 44 4tH4 
£ ?!4. 
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- C^^l^l 16) 



^-g-«fl, 35 gj S. 36# #S«H S &7] ^15) aJa]^ 16^1 cflSfl ^^*Vn}. oj 7 H, £ 35-fe HH^I 

-Si, ^Hi. Sl-i 3^" ^§-°l TFT °1 211 °1 71 «2) S|-^21 ^^JEols, 5. 36^ £ 35°ll Si«H^2l *<H| £1 

tb 4 #S1 ^4? #7)1 $ ^"3 -S-^-t- ^^fe 3* -Uefll- q-EKflfe ^A 1 ^-?! ^JE°lth SEth £ 36°11 Sl°Hfe. 
zj- f^u}. Jf^fll- £<3^°1H 01^ 7}^?V ^iSl 3715. *>7l ^sfiAf, * 2^e ^.ofl £}tb #31 % ^3 

T^Hr 3# ^-Efl* °lSfl*>7l ^Tfl *>7l Z]- 2}- ^M^b ^ M^<?1 *f ^ 3^*1 tj- 

= 7fl $14. S, £ 35 £ 36°ll $1°H. £. 24 ^ £. 25«M<* H) ^£33^£ 34 (^^1 «Hl 15)$}- 



£. 35 gj £ 36°fl z>ol f ^a]^ i6°lHfe, ^JaH 15s)- ttla*m, #3 -§-^(70) (JE 1 % V S)21 <tt 

sflol ^2} -§-«g=(70- 16)£r -a ^^-(802>)°1 tM^jI. *>^2l JE^^S.-^ *H ± 

E^.ol= W21 -§-^(800>)°l t*"$3<H SJcl". nelii, -g-^ ^(802 *>*1 ^^^(12)011 7fl^# sine 
13')* ?1*M TFT(30')2l Hefl°J <8«t°| ^^H, ^ ^ #5)3. €4. SEtb, -§-^(800-)* £ 35^1 M-^\fl 
^©1 *i»K ii ^(204a), ^Hd(3a') — *#tb 7fl°lH J£^|<?1 (204 b) # S 

JE-^- A $r±.v\H 5. 35^ «l5L3 3Vjl ^.o] i|7t) «§^SH <&t\(^ t 0)] £| Ai ( 6a ' ) * 4 3^}^- £ 

35^ 3711 §-&*>*l &ji 5*4). tb^, -8 «|^-S1 -g-i£ 3^-(802)£, <>l3Hl nfl-§-*H i 35^ <tf^H «li2.^ 

2bJl ^°1 ^Tfl 31^. D. ^£1 ^MHl #S11^^ ^Al^ 1521 ^0.5). D >^h7Mol4. 



^Sl-iSl Hl7fl^- E)ol, 1K1' oiBflol 71^-(10)^H1A1 -§-^(800-) ^ -8-^ ^^-(802-)* 

^Oa') 0 ! 1 ^ ^olE^(6a')°fl ^13-^3. ^^*>^ Sl*)l 3. ^0} <£o]#T%. 



S*V. ^3aH1 151+ ^a)<^] 1621- ^-o] a*AHH(3 a ,)3 ^efla^ ^^( 70 )^. n)--^ ^^-ofls, ^ ^_^= 

TFT(30')» A 1 *V#*h2.3.*l 71^-a)?!^ ^ £ 7>^§>^. -§-^=4i gl -§-^= ^^51 tb 

^ SEfe ^.tg^j- ^-Aj§|.j7 z| jJ-iS] 7fl^- <^^^- fl-^§>^ vfl^- *>%^1M- TFT(30')» ^>%^>fe 

*1 1 ^>*^^r 1^5. ^^§>t:-le}-s. #t}. SfV AjA|^l i 5 l+ aJa|^ 16 4 _^a}a1 ( 3a , ) 3 o>eflaoil -g-^=(7 
o)^ ^*^ ^€-« 0 fl-£r^H. i2£l- ^?l.tb^si -§-^*.S -^-€.^* ^H^*l.?>^.^*;^-§-«l-fe %S.-A;: 



(^^Hl 17) 



^^-°11, £ 37 gj £ 38# #S*>^ ^- ^Sl ^71 ^151 ^a)^] 17<H1 cflsfl ^tb^. £ 37^- tflolt| ' 

-a, ^>-id, Sl-i ^1^- ^^l ^ TK1' °1 5)1 °1 7l#£l Sl-^Sl ig^Sol^, ^ 3 8 ^- £ 370]) 51^^21 ^-^S. 2) 
«b ^ *2J #7^1 gl -§-i#-g- ^-^s>fe Aj-Efls. >4E}Lfl^ cai^oj ^£o)cl-. £ 38^1 $!<>Mfe, 

n ^ S^cMW 91^ 7>^tb ^£21 371S. *}7l ^SflAi, ^ sejE ^ofl <i|tb Sj-T^l gJ -g-^ 

= 7fl S>J! ££, S 37 gl £ 38<=H1 SH*1, i 24 ?1 25(^^H1 11) ^-^r £ 29-^ £ 30(^^1 <^1 13)2f v}&7} 

^121 ^ ^°fl^ °>^b7M2l ^-<^«>J1, 3 ^£ ^^tb4. 
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£ 37 ^ £ 38<>fl £^44 44 Ho], 4aH1 17<HHfe, 4aH1 134 Bls44, 4# 44(70) (£. 1 #2-)$ 4^ 4 
aflo} 43 44(70- 17)21 Sl^r 444<?!4(216a ^ 216b) A>o]ofl c|W44(6a" )°] «1l*lSl<H 514. HH^l 

4(6a" )4 44 4<S4(216a) ^ 44 ^ <S 4 (2 1 2) ofl 7))4€ ^eje 4(218)4 7l*H TFT(30')2} 4:4: °m<^ 
#4sH SIjI. sg43 iL4TFT(30')2l TflolH #44 ^°.3.43 443il3. 3*H1 514. 4 

4 #4(202)4 44 4<34(216a $ 216b)<i 7fl44 -J( 2 17" )4 44: #4(209a ■ ) °fl ^4Sl<4 

4: #4 ##3. 514. SEtt, 444(200)4 £ 37<H1 44\fi 44 4°1 ^3. 4:4: #4(204a), 44 

Ai(3a')^S^-El §#4 TflojE ^ csflo] ^-^(204b)* 44 ^4 *fl°134(6a" ) ^ 44: #4(9a)oll 

*\*\ c(MEl#(6a" )°fl ##4£r f ^2} *.E4 4 44:44 £ 374 44«Hl 3.71] 44°11 ^"43 

* 914 Jf-lf- #i=. ^E^olH S^S) ^3<H jit).. tV#, ^ ^421 44 #4(202)4, °1^<H) cJ|-§-*H £ 3 
74 44°fl 357 S.O) 4 «8n>q., 2 Ui7> L4^ ^4.2.3.) ^sqoj oj^ -2 ^o} ^Ajofl #S))4^ 

132] ^44 447>4ol4. 



444, aJaH) 17°fl 4 = 4, #44 u fl ^7) #4 444-I- 44#ofl 444^1 HflAi^ ^5.7} &7l nfl-g-°11, 

4 44:2) M}7^ <g<34 &4£ 3<H. TFT ^Bfl^l 7)$(l0)Aj-ofl7.-) 444(200) 14 44 #4(202)4 ^a} 

#(3a<)°14 HHt1#(6a" )ofl ojafla} 0.3. 33 *84.44 ^ofl o^gfl 3 ^a} ^o) ojo^c).. 

(44°ll 18 ) 



44*11. £39^E 40* #2:*M t'o 2} #7l 44 4*12] ^Ajo) igofl cflsfl 4^44. <*|7l4, £ 39^r cfl©l^ 
-a, 4a}#, S1-4i #4 4°1 TFT <H 2fl ©1 7l^S) S)-i2| ^^£0)^, £ 40^r £ 39<H) Sl<H^2l 2) 

«• ^ #21 ^ -g-^-i- Aj-Efls. u)^^ £Aiajoj ^-^£o)^. EEtb, S. 40<H1 

z)- ^o]u). q- ^-^s. ojAi 7 ^^. ;§ 1= 3 37 | S -gj.71 ^gflA-l, gj a@|E s)^ ^.^j ^ ^ 

* ^*>^ 21* -8-6H-I- ^1«B*>7l -8711 3>7l ^SflAi, 4 #<^]4 4 -^A)ln>C)- % Aj-cfl^o] 3§ ^ afl^p. aj^g) ^ 

3711 *Vj1 514. £, £ 39 ^ £ 40°11 il^A-1, £ 24 ^ JE 25(^A]^ n) £37^£ 38(^*14 17)4 4^7> 

^121 ^-AJ ciojfe 4^:4421 %2l Jf-«1*>jL. ZL ^^^r ^8^*4; 



£ 39 ^ £ 40°11 SAl4^ 44 go), 18°)}^=, aJa)^ 174 HlJ2.4^, ^^^.S.^-B\ ^ ^4 V 21 -§- 

«4(202')* ^431, 4^21 £^4 t lS.-¥-Bl AEg). 0 |n -§-.^(200-)* t^^j! 514. hhIjl, 4^ 

^^•(209a')4 4^(202')^ #4 ^«^4(216a ^ 216b).°11 7^4 .*(217" )•§■ 4^4 ^4^1 31, -§^^= 

#4(202 -)4 44i' 44 #^S. 44. 5E-4,-44 44(202>)°1 #4 S < a4(2:12)°fl:.7fl7-4.§3S-.-i-(213 ')* 44 
4 TFT(30')21 HSfl-y #4(204b)«»ll ^43<4 4^1 4^(70) 1 42)2) 4* 4^14 4^1 44(70-18)^1 4 
A ^°] 514. 444(20004 £ 39">ll 44\S 44 4°! 3 0 4^ 515. 44(204b), ^}-& (3a>)± 3.4 

^ l-f-4 711 #4 4 ^ell 0 ! 44(204b)4 34 ^4 4M4, ^o}El4(6a" )21 cfl44 ^ 4£ #4(9a)<HlAi21 
cH°1^4(6a" )<>1I 4^4^ ^^21 °i41- S£4 4 44:44 £ 394 44011 cfl4*l htII 4#4<*l(4, 4^°fl ^4 

*1 €• 914 5).^ ^540)= ^aj-o.^) qj§£\o] 5J4. £4, ^.^Al(200')4 -&(213\ 217" ^ 218) 

4 s)4je4 ^eje #(21304 #(218) a>oi<hi oj fe a^^) 37il 444^ 4421 ^ 4?°1 43)4 
^4 ^44 4^4. 44, 4 ^421 44 # 4(202 -)4, °1^ofl cfli-sH £ 39^ 44 ^ cfl^si 3.3. 4°1 1^1(4, 
4 ^44. ^4^1 l4*8 ^4-°S.) ^^£l<H 514. n 421 4^1 4sflA^ 4aH1 1721 ^44 447W014. 



44Ai 4AH1 1801I 4^.4, #44 ^7144 4°1 4444 444ofl 7ln 444?!) u fl#4 45.7} &7l Kfl^-oij, 
4 4^2) ai7ll4 <^^4 y*l*l 44£ s)^, TK1' <Hsll 0 l 714(io)4o)1a-1 444(200-') ^ 44 # 4(202')4 44 

4(3a')°14 ^^^^(ea" )o)l <y^ll#ilS ^A^^^ ^j^l o| Sfl ^ ^ol^lr)-. 



£4, 4aH1 174 Aj A )^ i 8 4 £01 ^A>A}( 3a ,)4 ciioi&|4(6a" ) a>oi^i 44(70)4 44<H ^4 ^4oll£, 
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444i U 44 3421 ft^ g::=. £3^3 444-°3. 4^44 3M1 2}sfl 4 4^3 7fl^ <3^4 434fe ufl 

4 444JL3L^ 7l^A] ? lfe ^je 7)444. S^, 444^1 44 343 ^ gii. ^ £^0.3. 4 A 34 

n 4 rt? ^4 4^44 M14 4444 *§^4^4.E SEft, -8 aH i 7 q. 183 ^ ^ 

44(3a')4 «fl°134(6a" ) 4°H 43 44(70)4 44^ ^4 ^ + ofl£, -€*H 124 4°1 ft 43 .g. 
4 344 4JE4*144 4 A <34 *H444 7>444. 



°14 4^ft 43°fl 11 M13 ^*H 184 £<4 J=^3 TFF4 ^di ^3^4 TFr.2.S>l <>144^r 34. 4 

^ #44 cflolElAi^- ^-oj i^Bj-o.s. ^5>fe £ £. 7>444. ol ^-f <i£, S^ 344 TFT 4°H ^aj -g- 

44 44 7>44n. 4434 -g-^ 3443 44 43H ^sflAi^ o^- aoiu)- 7M»i, aft 44 344 ft 43 
443°.£ AiH3*144 7>444. 

£ 414 TFT <H ^ °1 714(10)4 a 3°ll ^ A J3 4 4 A <3 ^.iif 4^1 nfl4 714(20)3 4°fl3 S^iJEola!. £ 42 
4 5. 4151 H-H- 



£42*11 TFT <H3M 714(10) $H4 44*11(52)7} n. 1-Bfll- ccJ-H^ 4£3<H $1^4 =L ^4<H1 »g«84<4 

<^l^cfl ^ 2 444(23)4 4H4714 44 4°lft °14H*14 44 SAl «g^(i0a)S) 444 434rr 44 

J=43 (outline) ±3. *\] 3 444(53) <>1 433<H &4. ^-g-^fl (52)^1 34 <33°1l4 OH 3 4 (6a) »11 44 AJ J: 
» i3 EH"o 1o 1M 4444 3H1 S|«B fll«>1^4a(6a)-i- ^t}^ c-|H^^ ^ ^|5.(ioi) ^ 21^- SIS ^>( 
102)7V TFT <>) &H°1 7l^(i0)S] 1^* m-al- °>€s1<H 21 31, ^A>Aj( 3a )ofl aj^s. ^^>^ 
°fl ^gfl ^A>Ai(3a)-i- ^-f-*>fe ^A>Ai ^ s)S.(l04)7> o] i^ofl oi^S>^ n^sf D >^5lcH oj^. ^A>Ai ( 3a ) 

°fl ^a> Ajj: ^}^ol &jQ3. H)^l ao.^, ^A>^ 33.(104)^ ft ^^^leFi ^J^r ^£-5- 

Stb, cfloiE)Ai ^ S|s(101)l- 4HJ- a^i (i0a)2] nq-e|- «fl«l*hu^£. -?-^>^. £th IF 

T <HeH°l 71^(10)2] l^ofl^-, fl-* a A] ^^(10a)2) ^ofl o>^^ ^A}Aj ^ 5^5.(104) ^^ft 

71. fl« 4=rS1 «fl-£(105)o] v\&S\o\ SfltJ-. 5Eft, cfl* 71^(20)21 sH^-2] ^<H£ 17^^^^. IFF 7]^t 1 

(10)4 ell* 71* (20) Mo] °}} Ai ^7l^jo S ^.g- ^^7] i^7fl(l06)7> n>ftSlol 5fltJ-. nelJl, £42^1 J£Al 
ft^ 44 ^°1, £ 4H U-g-*fl(52)4 7121 f-«aft -g-^ ^ cfl^ 7l*(20)°l SH^ ^^11(52)011 21SB 1 

FT<H^1°1 7l*(10)ofl Si4. 



St>, TFTo^ol 7l*(i0)^Hfe. °11- iflolBl-a ^ 51^.(101), ^ slS(104) -f-^l ^W, ^-^21 

•HlolElAi(6a)<Hl 4^ fti* i^2l 4 t >l D o 1,: >1lA^ °]7>4^ ^1-^ SIS., ^21 ofl «1 E) Ai (6 a ) «i ±^ He] 

4^1 4^ 44 ^ftfe =a1*>4 sis., ^lls E^14 #^1^12] *fl^ ^ 7 1 %4 

^4 ^-i- 34471 3ft ^a> sis. ^ 3^43 45. €4. 



°14 £ 1 m^l £ 42» % v 2:4°i ^^ft 4 4AHHlAi^, CflOlE^Al S)S-(lOl) ^ ^A>Ai ^-^ S| 5.(104)1" T 

F 1 >>|5ll 0 l 71^(10) -?H1 4^4^ tflftofl, °fl^cfl TAB (Tape Automated bonding) 7l44"i 44€ 4^"§" LSH, 

TFT <H 5)1 <>1 7l*(io)2l ^<€4^1 4^4 *14^ £^4-i-.7M4<^ #713 * 7l7flaj ©.s. ^44^4 4^14£ 44 

44. aft, cfl4 71^(20)2) ^-A]-^-ol <yA>-s>^ ^ n] TKr ©1S| 0 1 714(10)2) #A>^-ol #A}£)^ ^.<>11^ 2\z\ y ofl ^ 
^ TN(Twisted Nematic) £E, VA (Vertically Aligned) ££, PDLC(Polymer Dispersed Liquid Crystal) 2.£l 

421 ^-4 a^4, a4el 4°1S fiH/ii^e] 4^1 ££l 44a^, ^44, 3444, 444 4°1 ^^21 «vf o.s. ufl 
^134. 
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°K V ^^tb A ^H*l 5a<H^Sl = 3.*|EM ^-§-^71 nfl^rofl, 3#2l &7\ ^^\7\ RGB-g-2l 

# zj-zj- ol^-S] ji, zl- # fBoil^ z^zf RGB^i -g-sfl-§-2l ^a}* 7}*H -g-sfl^ zj- ^oj jp. 

*>#.2.5.*1 zj-zj- <yA>E]7)] £ch nq-Ej-AJ, Zj- AjAHHH^r, cfl^t 7l«(20)*fl «3 °}?tsl<H $1*1 Qt*. 2214, 

*fl 2 ^V%^-(23)ol $1*1 St* S|-i ^^(9a)^l tfl^-fe. ±$ ^°11 RGB2J ^ej ^Elf- ZL iLJiBl-3j- #*fl 

cfl§ 7)^-(20)^Hl SW^S- €4. z>oJ Sj-ig, =S.a]El o)^^ ^aJ^oJu). SUV^SJ *£e| #7] #*Joj| 

cfl^H -a*w<* $i°hsi «7i #*i# 3-§-% ^ $1^. 5Etb, 7|3a-(2on v °fl 1 ^ i^h tii-g-^-s* nj-oj 

3.3. ^if- ^t^eKE €4. £tt, TFT<>N°1 71^(10)^21 RGB»i) nfl^SKr ^^(9a) «}efl1 *3al 31*1^: 
H ^-©.S €3 ^*Rr 7>^*>cl-. 2>ol s>^, <yA>%21 3% zj 0.5. «| , 

-g-sv #*J£. -y^* ^ <&t±. cfl« 7l#(20nHl $ *^21 ^3*Hr #4** Sl^A)^ %£J 

?M3* °l-§-*M RGB^^- ^t-^^r ^<>13S.«1 qS<3*MH3-=. ^cf. ol ^ ^JjL cfl^ 7|#°fl £1 



£ ^ ^HHl *VAj£jfe *W2l, ^T«-S] ^fl $ ^^s.^ ^ $1^ ^si &X| 

^£ *F£<i aj^*l ^ 7>^*>jl, =L2\- Z>^ ig^ofl ttJ-€" ^71 %n Aj-*l£ StV €■ 71 

>i$] A J °1 8 7j-£-*i 



a. gigo) nj-s. ^71 #flj- ^lfe, n± jIt 1 ** fe°l^ f^H ^3 -S-^21 ^cfl-f- JES.«; ^ ^H, 3SiS34 ji 
iE7j ^zj-sj^ Sin, JL^Sl Sj-Aj. a A) 7 > 7j-^tb ^21 &a| ^js. aJ ©14 7>^*>t J i i ^tb ^eflnl^, fl-sfl-'a 

IHS 2}^1*J21 Blcli Eflol^ 5flSC-J, A>^-aV vflHlTllolA^ ^J_ ^A>^^, ^Al-7l)AV7l, =5.^1^, ^ 

S.^EflolAi, *tfl3Sh W POS HV&SH ^21 ^7>7l7l2l S-AlJi.* ^§Hr ^JS.aJ oj 

-8- 7>^-e>c>. 



(57) ^ -V 5! 

7l^«fl, AlS. j£A>*>^- ^A>AJ ^ cHojEjAi^J., 

sfl^- -51 cll«lEl.^ofl ^ S^^l^sl-, . - : 

«vhj- e^i^ejoji sj-i ^^•jq.,' 

-U7l S}-dh ^^-ofl ^^-5l<H n± ^ 51 Shi ^^-4 gfltg- sj-^. 4^= ^^^^ 

7ll^5>^ cfl^ «11^€ ^ ^a^S. 51^ -8-^= 

*i«-§>5l, 

* ^71 %tv ^-AJ. 

^1 1 %°fl sa«H>H. 
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*1 1 %HI 5U<H-*1, 

*>fe ^171 3*1. 

*l) 1 ^-^1 SW*1, 

*1. 

=8^5. 

*n 1 fl°H. 

a o V71 ^ 2=^X1^3 TflolS ^A>Ajsf^ C^-S. £^0.3. O^O^fe 3* ^^.S. ^ # 

3)^8" 6. 
1 

Aj-7] -g-^ Aj-7] ^^Aj-oflAiSj A o v 7l ^AVAlSl Aj-^ofl ^l*>fe- ^71 *«|- 

1 1M $H*1. - : •- 

Aj-7] ^ -8-^ -*7l 71^0,1^151 AJ-71 ^I-AJSI ^ofl *|*l*fe. 3* ^ ^71 ^-eV ^1. 

^ i %H1 $i<HAi, 

Aj-71 ^3 -8-^ ^71 7l^-Aj-oflAl2l a o V71 ^H^S] oj^ ^-g. ^ ^71 

* l ^H] SU<H>H. 

AJ-71 ^3} -g-^ -^71 7l^Aj-oflA-lSl Aj-71 CII0IEIAI4 aj-71 ^a}^ a}o] 2\ ^ Slfe 3^ ^3-2.3. *>*r #7l 

^Jt 1 ^- 10. 
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1 ^} 5^*1. 
3-§" *Kr ^71 %f}- 

^1 l *H 5a<H A i, 

A o v 7l n± -§"^ 3^8- A o V 7) ^ofl ^ ^71 

12. 

*H 1 Sl'°H. 

^7] #± #3)^ 3^8" A o V 7l jl^ *>#ofl 3* ^.2.3. *>*r ^7) 

3^ 13. 

*fl 1 %H1 58 *H. 

A o V 7l 3^ =§^V ^"71 71^-0^2} Aj- 7 | ^A^o^ a o H§H gfe. ^ ^loj ^ ^ 

^ ^ 14. • 
*l] 1 *ofl 58<H A 1 

A o V 7] 3}-^ 3*1^ -$7) 7l^VoflA^ Aj. 7l ^A^o] ^ofl OJ^ ^ ^i* ^71 %^ . 

15. , 

41 1 %M 58<H*1, • : . :;. ' 

-g-^ ^71 ^A>Aiofl ^-7}^ Aj-71 C^OlElAio!] cflSflAfa]^ ^AJ^.^^S..^ ^ ^7) ^ 

^*§- 16. 

*1 1 58<H A 1, - . 

A) -^^ itfoflAi ^jg. 3<H*lfe -S-.^^ 3 .^ltb 3"§- ^'^S ^ ^71 

^t 1 ^ 17. 

*ll 16 ^-ofl Si^H, 

-g-^^ Aj-71 H^g -g-ig 3^ f-^tb S^JlS °)^^|^ ^ ^71 

^^-18. 
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* 16 %>^1 ojo^, 

a^-jq-t «i-?-<H*l£r 3-1- ^'is 371 

19. 

* 1 %H1 

Sj-i -§-^ ^"71 m}-^ e^l^Ei^ A o V 7 j ^ A>olofl 7^4*}^ ^ (A) £^<U 3"§- 

^>.° S ^71 

^^20. 

^] 19 *ofl 

^Vfe #7] 

4 19 %H1 SM^-i, 

^71 #*|. 

3)^8-22. 

^ 19 5^1, 

7l#*v^*|. 

^^23. ' 
*l 1 ^ 

^^24. 

*ll 1 SU^, 

^71 ^1. 
^^g-25. 
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^71 #*|. 
^^26. 
a11 1 %>-°fl 

^71 *«|- =8*|. 

27. 

*1 l SH*1. 

^71 n^g 3^Sr, -y-71 71^oiia-i ^ahhi n}«. <^^o)^ a o v 71 ^a}^ ^7} sfefSfl* ^ 

3. 4» M 3^ i#*H= 51- s^o £ §^ ^-sv 

28. 

^l27%H15iH^, 

^71 nH5- <geM^ f Aj- 7l ^ Afl 1 ^ ^ 2 

« ^3<H S13L. ^"71 Jl^g ^7] l $ All 2 S.^^ t}€- SJ 

<H Slal, 3E« -$7] ji^ -g-^ ^"71 1 ^ ^ 2 « ^iLS. SUfe 3 

* ±3. 3 71 #*1 . 

^^29. . ... 

H 1 5t}°H. , 

3. °l^-<H*l*r 3# ^8 ^71 
^^30. 

^1 29«-oii sa<H^. 

* ^^S^-S. ^71 ^1. 
^ 1 %ofl Si^^-i. 

A J-7l ^ ^71 2.^ -S-^ ^'HS A>3H).g. ^ 5^ ^-^JilS ^71 

*«h ^ v a|. 
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^^32. 

A 31 *&°\\ <&°]*\, 

^} *}%^^ tH^3 aL-g-^ S^SRr ^J^- ^71 

^^33. 

*)1 31 %H1 5A«H*1. 

^ <3«-g- ajo^c Jf-S-ajo.3. fl^s}^ ^ *}3g-xq-j= a ol^-<H^l^ 9t^2.3. #7| 

34. 

*11 33 $H A i, 

^^.S-^-El ^J^- S>fe ^37| #*|. 

3*^35. 

*1| 31 %1-<H1 5lM A 1, 

^^36. 
35 %H1 <a<H A i, 

.£.6} Aj-7] ^c^i *fl\g gi- c^Aj ^ ^^-^^.01^^^ ^^..s.^|_o^.^^..^ 7l .. .. _ . 

^^37. 

*11 36 ^<H A 1, 

A J"7) ^a>a^ a o V71 cflo]t|Ai uj Aj.7] e^^e^ aj-71 71^a o Vo 1 1a-1 o.£ 5L»\ <$7] *j A ^ ^ 

^££JfEl HUl^uf^l <&±r 3* ^JlS. ^7) 

^^38. 

*1] 31 %<H1 $H A i 

A o V 7| 71^-Aj-^^ AJ-7) «Vh]- E^-A^S] 5>#o1) <a*)«5}-Il, ^71 7l^^A^ J^o} Aj- 7 j hV^- e^xl^E^ 2} <H £ 
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^71 7l^VoflAi o_3_ S.o} ^ 7 ] °m±3.*t-*\ 3} 

t^££ *Hr ^71 ^ 
^t 1 ^ 39. 

* i *«* sa°i-H. 

* ^HSiLS. «7l 
^t 1 ^ 40. 

^71 3}-4: 33^- -§-«8= 3^ ^7) Sl-i 3^"§- ^3*Hr £^ *H ^^lfe ZSr ^±2. *}±r 3 
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